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Abstract 
This study is conducted on Kenana region to indicate the impact of 
Kenana project as an agro-industrial and multinational investment project, 
on regional development. 
To achieve this, the study is dedicated to cover the following subjects: 
Firstly: the study concentrated on background on geography, history, 
socioeconomics and administration of Kenana region (the study areas) in its 
national context. 
Secondly: A theoretical background that covered the regional 
development from sides of related theories and pertinent studies is presented. 
Data and information concerning the study area and the theoretical 
background were collected and analyzed. 
Theoretical basis of the study is outlined and criteria for assessment 
were selected. 
Thirdly: the study goes through the main sectors or aspects for 
regional development or of the settlement plan (social, economical, physical 
and environmental sectors) by describing them and assessing them with 
respect to selected criteria for assessment. 
Fourthly: the result of the study revealed that; Kenana project has a 
positive impact on the regional development in the area such as provision of 
a wide range of social development, economic activities and different 
infrastructure facilities. 
The project has slight increase on the standard of living of the people 
due to provision of job opportunities in the area. 
On the other hand, it has negative impacts on the environment due to 
extensive use of agrochemical led to health and environmental hazards and 
spread of diseases. 
Lastly: the study ends with a summary of conclusions of what has 
been obtained from the description and assessment, and others some 
recommendations to solve certain existing problems, and to guide future 
development policies. 
 اﻟﺪراﺳﺔ  ﻣﻠﺨﺺ
 
ﻜﻤـﺸﺭﻭﻉ ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﺇﻗﻠﻴﻡ ﻜﻨﺎﻨﺔ، ﻟﻤﻌﺭﻓﺔ ﺍﻷﺜﺭ ﺍﻟﺫﻱ ﺃﺤﺩﺜﻪ ﻤﺸﺭﻭﻉ ﻜﻨﺎﻨﺔ 
  . ﻓﻲ ﺘﻁﻭﻴﺭ ﻭﺘﻨﻤﻴﺔ ﺍﻹﻗﻠﻴﻡ–ﺯﺭﺍﻋﻲ ﺼﻨﺎﻋﻲ، ﻭﺍﺴﺘﺜﻤﺎﺭ ﻤﺘﻌﺩﺩ ﺍﻟﺠﻨﺴﻴﺎﺕ 
  :ﻟﺘﺤﻘﻴﻕ ﻫﺫﺍ ﺍﻟﻬﺩﻑ، ﻜﺭﺴﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻐﻁﻴﺔ ﺍﻟﻤﻭﺍﻀﻴﻊ ﺍﻵﺘﻴﺔ
ﺍﻟﺩﺭﺍﺴﺔ، ﻤﻥ ﺤﻴﺙ ﺠﻐﺭﺍﻓﻴﺔ ﺍﻟﻤﻨﻁﻘﺔ، ﺘﺎﺭﻴﺨﻬﺎ ﺭﻜﺯﺕ ﺍﻟﺩﺍﺭﺴﺔ ﻋﻠﻰ ﺇﻋﻁﺎﺀ ﺨﻠﻔﻴﺔ ﻋﻥ ﻤﻨﻁﻘﺔ : ﺃﻭﻻ
ﻭﻗﺩ ﺘﻨﺎﻭﻟﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻫـﺫﻩ ﺍﻟﺨﻠﻔﻴـﺔ ﻤـﻥ . ﺍﻟﻨﺸﺎﻁﺎﺕ ﺍﻻﺠﺘﻤﺎﻋﻴﺔ، ﻭﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﺒﻬﺎ ﻭﺍﻹﺩﺍﺭﺓ 
  .ﻤﻨﻅﻭﺭ ﻗﻭﻤﻲ ﺒﺎﻟﺘﺭﻜﻴﺯ ﻋﻠﻰ ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ
ﻋﺭﻀﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻹﻁﺎﺭ ﺍﻟﻨﻅﺭﻱ ﻟﻠﻤﻭﻀﻭﻉ، ﻭﺍﻟﺨﺎﺼﺔ ﺒﺘﻁﻭﻴﺭ ﺍﻹﻗﻠﻴﻡ، ﻤﻥ ﺤﻴﺙ ﺍﻟﻨﻅﺭﻴﺎﺕ : ﺜﺎﻨﻴﺎ
  .ﻴﻘﺔ ﺍﻟﺼﻠﺔ ﺒﺫﻟﻙﻭﺍﻟﻤﻭﺍﻀﻴﻊ ﻭﺜ
ﺍﻟﺒﻴﺎﻨﺎﺕ ﻭﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺨﺎﺼﺔ ﺒﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ، ﻭﺍﻹﻁﺎﺭ ﺍﻟﻨﻅﺭﻱ، ﺜﻡ ﺠﻤﻌﻬﺎ ﻭﺘﺤﻠﻴﻠﻬﺎ، ﻭﻤـﻥ 
  .ﺜﻡ ﺘﻡ ﺍﺴﺘﺨﻼﺹ ﺍﻷﺴﺎﺱ ﺍﻟﻨﻅﺭﻱ ﻟﻠﺩﺭﺍﺴﺔ ﻭﺍﺨﺘﺒﺎﺭ ﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺨﺎﺼﺔ ﺒﺘﻘﻴﻴﻡ ﺘﻁﻭﺭ ﺍﻹﻗﻠﻴﻡ
 ﺍﻟﻌﻭﺍﻤـل ﺃﻭ  ﺘﻨﺎﻭﻟﺕ ﺍﻟﺩﺭﺍﺴﺔ، ﺍﻟﻌﻭﺍﻤل ﻭﺍﻟﺴﻤﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻟﺘﻁﻭﻴﺭ ﺍﻹﻗﻠﻴﻡ ﻭﺍﻟﺘﻲ ﺘﻤﺜﻠﺕ ﻓـﻲ :ﺜﺎﻟﺜﺎ
ﻭﺍﻟﺘﻲ ﻴﻌﻨﻰ ﺒﻬﺎ ﺍﻟﻤﺴﺘﻭﻁﻨﺎﺕ ﺍﻟﺒﺸﺭﻴﺔ ﻤﻥ ﺤﻴـﺙ ) ﺍﻟﺴﻤﺎﺕ ﺍﻻﺠﺘﻤﺎﻋﻴﺔ ﻭﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﻭﺍﻟﻔﻴﺯﻴﺎﺌﻴﺔ 
  .ﻭﻋﻭﺍﻤل ﺍﻟﺒﻴﺌﺔ( ﺘﻭﺯﻴﻌﻬﺎ ﻭﻋﺩﺩﻫﺎ ﻭﺃﻨﺸﻁﺘﻬﺎ ﺍﻟﻤﺨﺘﻠﻔﺔ، ﻭﺃﻴﻀﺎ ﺘﺸﻤل ﺍﻟﺒﻨﻴﺎﺕ ﺍﻟﺘﺤﺘﻴﺔ
 ﺍﻟﻌﻭﺍﻤل ﻭﺍﻟﺴﻤﺎﺕ ﺒﺎﻟﻭﺼﻑ ﻭﺍﻟﺘﺤﻠﻴل، ﻟﻤﺎ ﻫﻭ ﻗـﺎﺌﻡ ﺒﻤﻨﻁﻘـﺔ ﻩﺍﻟﺩﺭﺍﺴﺔ ﻫﺫ ﻫﺫﻩ  ﺘﻨﺎﻭﻟﺕﻭﻤﻥ ﺜﻡ 
 .ﺍﻟﺩﺭﺍﺴﺔ ﻭﺘﻘﻴﻴﻤﻬﺎ ﻭﻓﻕ ﺍﻟﻤﻌﺎﻴﻴﺭ ﺍﻟﺘﻲ ﺤﺩﺩﺕ ﻤﺴﺒﻘﺎ
ﺃﻅﻬﺭﺕ ﻨﺘﺎﺌﺞ ﺍﻟﺩﺭﺍﺴﺔ، ﺃﻥ ﻤﺸﺭﻭﻉ ﻜﻨﺎﻨﺔ ﻗﺩ ﺨﻠﻕ ﺃﺜﺭﺍ ﺍﻴﺠﺎﺒﻴﺎ ﻓﻲ ﺘﻁﻭﺭ ﺍﻹﻗﻠﻴﻡ، ﻤﻥ ﺠﺎﻨﺏ : ﺭﺍﺒﻌﺎ
ﺍﻨﻪ ﻭﻓﺭ ﻨﻁﺎﻕ ﻭﺍﺴﻊ ﻤﻥ ﺍﻟﺘﻨﻤﻴﺔ ﺍﻻﺠﺘﻤﺎﻋﻴﺔ، ﻭﺍﻟﻨﺸﺎﻁ ﺍﻻﻗﺘـﺼﺎﺩﻱ ﻭﺒﺎﻟﺘـﺎﻟﻲ ﺨﻠـﻕ ﺒﻴﺌـﺔ 
ﻤﺎ ﻜﺒﻴﺭﺍ ﻓﻲ ﺨﻠﻕ ﻓـﺭﺹ ﺍﻟﻌﻤـل ﻹﻨـﺴﺎﻥ ﺍﺴﺘﻴﻁﺎﻨﻴﺔ ﻤﺴﺘﻘﺭﺓ ﺇﻻ ﺍﻨﻪ ﻤﻊ ﺫﻟﻙ ﻟﻡ ﻴﺴﻬﻡ ﺇﺴﻬﺎ 
ﺍﻟﻤﻨﻁﻘﺔ،ﻭﻤﻥ ﺜﻡ ﺭﻓﻊ ﻤﺴﺘﻭﺍﻩ ﺍﻟﻤﻌﻴﺸﻲ ﻫﺫﻩ ﻤﻥ ﻨﺎﺤﻴﺔ ﻭﻤﻥ ﻨﺎﺤﻴﺔ ﺃﺨﺭﻯ ﻗﺩ ﺃﺜﺭ ﺍﻟﻤﺸﺭﻭﻉ ﺃﺜﺭﺍ 
ﺴﺎﻟﺒﺎ ﻋﻠﻰ ﺍﻟﺒﻴﺌﺔ ﻨﺘﻴﺠﺔ ﻟﻼﺴﺘﺨﺩﺍﻡ ﺍﻟﻤﻜﺜﻑ ﻟﻠﻤﻭﺍﺩ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻓﻲ ﻋﻤﻠﻴﺎﺕ ﺍﻟﺯﺭﺍﻋﺔ، ﻭﺍﻟﺘﻲ ﺃﺩﺕ 
ﻓﻕ ﺍﻟﻬﺠـﺭﺍﺕ ﺍﻟﻤـﺴﺘﻤﺭﺓ ﻜﻤﺎ ﺃﺩﻯ ﺘﺩ . ﺇﻟﻰ ﺤﺩﻭﺙ ﻤﺨﺎﻁﺭ ﺼﺤﻴﺔ ﻭﺒﻴﺌﺔ، ﻭﺍﻨﺘﺸﺎﺭ ﺍﻷﻤﺭﺍﺽ 
ﻟﻠﻤﻨﻁﻘﺔ ﺇﻟﻰ ﺨﻠﻕ ﻤﻨﺎﻁﻕ ﺴﻜﻥ ﻋﺸﻭﺍﺌﻲ، ﻨﺘﺠﺕ ﻋﻨﻬﺎ ﻤﺨﺎﻁﺭ ﺃﻤﻨﻴﺔ ﻭﻏﻴﺭﻫﺎ ﻤﻥ ﻤﺨـﺎﻁﺭ ﻭ 
  .ﻤﻬﺩﺩﺍﺕ ﺍﻟﺴﻜﻥ ﺍﻟﻌﺸﻭﺍﺌﻲ
 ﺍﺨﺘﻡ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻌﻤل ﻤﻠﺨﺹ ﻟﻠﺨﻭﺍﺘﻴﻡ ﺍﻟﺘﻲ ﻨﺘﺠﺕ ﻋﻥ ﻭﺼﻑ ﻭﺘﻘﻴﻴﻡ ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ، ﻭﻗـﺩ :ﺃﺨﻴﺭﺍ
 ﻤﻭﺠﻬـﺔ ﻟـﺴﻴﺎﺴﺎﺕ ﺨﺭﺠﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺒﺘﻭﺼﻴﺎﺕ ﻟﺤل ﺒﻌﺽ ﺍﻹﺸﻜﺎﻻﺕ ﺍﻟﻘﺎﺌﻤﺔ، ﻭﺤﺘﻰ ﺘﻜﻭﻥ 
  .ﺍﻟﺘﻨﻤﻴﺔ ﻓﻲ ﺍﻟﻤﺴﺘﻘﺒل
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INTRODUCTORY 
 
 
 
 
 
 
 
 
 
 
 
 
1.1 Introduction: 
Sudan is one of the developing countries in which agriculture is the most 
important economic activity reflected in its contribution to Gross Domestic 
Product (GDP), at its results in about 46% of the GDP in year 2000  
(ministry of Finance  Sudan Economic statement report ,2000) 
     It is also reflected by the fact that: “Sudan has 80 million acres of  
land suitable for arable farming” (Agraa & M. Ahmed, 1980:59). 
There are many factors, which accumulate to limit the full 
exploitation of the agricultural potential, such as: the lack of foreign 
currency needed to develop such things as infrastructure, processing industry 
and managerial skills…etc, particularly for the rural area.  
Therefore, most of the public and private investment is concentrated 
in the major urban centers, where infrastructures and then the investment 
environment are better. The result is a high concentration of population, 
incomes, services and economic activities in the large metropolitan urban 
centers with the needs of people living in rural areas and in small centers 
ignored. 
 Thereby, about 80% of the rural population in the Sudan lives in 
unsatisfactory housing, in shacks lacking adequate services and in poor 
environmental condition and these happen due to poverty. The question is 
how do people manage to escape absolute poverty? Recent research 
confirms that: "economic growth is a necessary condition for poverty 
reduction" (Dollar and Kraay, 2001). 
One of the events, which are most closely related to economic 
improvement of individual household in rural areas, is securing a job; 
Indeed, Job securing is a major path of poverty. This is from one hand, and 
from the other hand; the central aim of the national development is to 
increase agricultural productivity so as to create self – sufficiency in basic 
food commodities and to save hard currency by cutting down imports. 
To achieve all these aims Kenana region was chosen to host Kenana 
project. 
The project was planned to operate as complete unit composed of 
multi-sectors integrated together to fulfill its main goals. The agricultural 
sector, the factory, the settlements, and the social and physical 
infrastructures were all arranged in an integrated manner, controlled and 
administered by the project. 
The impact of industry in regional development is obvious. 
Development of region was mainly concerned with introducing industry to 
that region, especially with agro-industrial project, which secure Job 
opportunities for large number of people and introduce infrastructure to the 
rural area. Thus, the push factors that characterized the rural area is reduced, 
in addition to that, the most sustainable job creation and hence poverty 
reduction is by the long-termed private enterprise. However, the issue of 
profit maximization emphasized by private sector may undermine its ability 
to poverty reduction. 
From the above touched issues, this research focuses on whether 
Kenana project as agro-industrial, multinational investment and long termed 
project, could contribute positively in developing the region and then 
improving the quality of live for the local people living there. 
 
  
 
 
 
1.2 Statement of The problem: 
Kenana project since its inception economically has been subjected to 
rapid development, and yielding substantial hard currency revenues reached 
63.500.000$ for season 1996/97 ( Department of general relations, KSC 
repot ,1998).Therefore, the question is that, whether Kenana project 
economic growth achievements (at national level), has contributed in 
providing a balanced economic, social and health conductive physical 
environment at its regional and local level. 
Moreover, whether the statement "where improved levels of living 
lead to higher productivity and in turn, to higher level of living standard 
(karplen consultant, 1999:1) is satisfied and become policy adopted by the 
project. 
These above discussion lead to the main hypothetical question of this 
research, about “the impact of kenena project on regional development and 
improvement the quality of life of the local people living there". 
1.3 The objectives of the Study: 
The objectives of this study can be stated as follows: 
1. To investigate social, economic, physical and environmental 
changes that took place in Kenana region due to the establishment 
of Kenana project. Besides, assess the impact of those changes on 
Kenana region development. 
2. To investigate whether Kenana project as a private multinational 
investment (that profit maximization is the main objective and is 
economically directed), has contributed positively in development 
of social sector and improving living conditions in Kenana region. 
3. To investigate whether the continuous economic growth attained 
by the project is reflected in /or due to improvement of the quality 
of living condition in Kenana Area. 
4. To investigate whether kenana project as agro-industrial project 
(where many environmental Hazards are expected to be 
accompanied with) has negative effects in reshaping the 
environment in the region. 
5. To assessment the impact of Kenana project in reshaping the 
pattern and distribution of the human settlement in the region. 
6. To identify whether the project policy has influenced settlements 
trends to improve the population access to basic services, 
employment and income. 
7. To come out with such recommends help in solving existing 
    Problems and guide future development policies      
1.4 Hypotheses of the Study: 
                    The following items can describe the hypothesis of this study: 
I- Kenana project has a positive effect in developing Kenana region 
socially, economically and physically (Human settlement pattern 
and distribution). 
II- Kenana scheme has a negative effect on the environment by 
introducing environmental Hazards i.e. causing air, land and water 
pollution in the region and causing in existence of squatter 
settlements in the area. 
III- Inspite of high expenditure by kenana project to social sector, 
yet the project economically well developed and attained high 
productivity. Then improving the standard of living leads increase 
the productivity. 
IV- Kenana project employees have been appointed at national 
level. And no policy adopted particularly for the local people 
(whom are compelled to change their activities due to 
establishment of Kenana project)   
 
 
1.5The Research Building Model: 
  The research model will be illustrated through the following diagram: 
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1.6 Methodology: 
      1.6.1 Scope of the Study 
This study attempts to investigate and identify the impact of Kenana 
project, as Agro-industrial and multinational investment on regional 
development. This will be attained through assessing the impact of the 
project in social, economic and physical arrangement (settlement pattern 
and distribution) in Kenana settlements and settlers. Therefore, the area 
of the study is kenana region (According to the definition of region 
adopted in this study).                              
This research needs comparable data to be studied, so the periods 
selected to be covered in this study are, before the inception of Kenana 
project, with the inception of the project in year 1976 and two periods 
selected to coincide with national censuses taking years in 1983 and 
1993. and the last period, which will be studied, is during year 1999. (the 
review of existing situation for Kenana Township and its periphery, and 
Keanana township structure plan (2000-2010) was carried out). 
1.6.2 Data Collection Methodology: 
There are three methods, which have been used for collecting data in 
this study, namely: observation, existing data and interview. 
Observation: it is a planned and deliberate process for watching, listening to 
what is going on, and recording what is observed. The observation as a 
device for data collection covers the most important settlements in kenana 
region such as Kenana Township, Abu Tugaba village  El Higra village, 
camp-5 and camp-4 communities, and within these settlements the sites 
selected are relevant to this study such as: schools, health services center, 
shopping centers, houses, kenana factory, kenana field, recreational service 
… etc. 
Existing data: This is secondary data, it is used in this study to collect data 
and information from different sources including: previous studies 
concerning, kenana project, regional development, assessment study, private 
enterprise and foreign investment, and other relevant subjects. Also data will 
be collected from official records and documents related to kenana that 
scattered among different department including education, personnel 
headquarter, Engineering and construction, Housing section … etc. 
Moreover, statistical data will be used in addition to references, scientific 
reports, magazines, internet… etc. as listed in the bibliography. 
Interview: it is a primary data collection device, in this study the interview 
has been conducted with some officials, the relevant departments and with 
some selected individuals like, shopkeepers, local conducts … etc. 
     
 
1.6.3 Data Presentation and Analysis Methodology: 
As far as data, presentation is concerned; in this study, the data 
collected will be presented in tables and figure whenever it is possible to 
provide clear illustration. 
The diverse objectives and the wide scope of this research require the 
use of varied techniques for analysis. There are many types of techniques 
will be used these are: historical, descriptive, statistical and analytical 
techniques. 
Historical technique is used to gives background about the study area 
before the inception of kenana project to facilitate the process of analysis, 
interpretation and linking to investigate the changes that have taken place in 
the area due to establishment of kenana project. 
Descriptive technique: This technique has been used to explain the impact 
of the project in shaping the present situation of the study area. 
In addition, statistical technique has been used to transform the data into 
forms of tables and graphs to facilitate for analysis. 
Lastly, analytical techniques have been used in this study, and the criteria 
selected for the assessment have been applied to the present situation of the 
study area to assess the contribution of kenana scheme in the development of 
the area. 
 
        1.6.4 Methodology of the Research:  
         This study tries to investigate the impact of Kenana project, as 
agro-industrial and multinational investment, on regional development 
(according to definition of the concept of the region and the development 
adopted by this study). And this through assessment the human settlements 
in the region with respect to the following subjects (the subjects adopted by 
Eiborwsk, A in (Agraa, Ahmed, A.M., 1980) with some modification added 
by the researcher to fulfill the purposes of this study) these subject are: 
1. The social and economic structure of settlements, including rural / 
urban proportions economic activities, employment, professional and 
the various forms of infrastructure. 
2. The physical and functional patterns of settlements including the 
spatial structure, land use, place inter-linkage and density of 
settlements. 
3. The reshaping of the environment.  
           These above subjects will be covered in this study through 
throwing light to the following issues: 
-The social, economic and physical changes that took place in the 
settlement systems in the region through time. 
-The impact of Kenana project, in forming present settlement 
systems and trends, and in improving population access to basic 
services, employment and income. 
-the Role of Kenana project on providing infrastructure in the 
region. 
Concerning the above issues, this study focuses its attention on: 
Firstly: a review of the literature on the geography, 
history, socio-economics and administration of kenana region 
in its national context, with special emphasis on Kenana 
project and region. 
Secondly: a review of the literature on related theories 
and pertinent studies. And this is mainly about regional 
development, private sector, intera-regional analysis, 
industrial location and industries linkages. 
From these ingredients of the literature review a theoretical basis for 
this study will be concluded and the assessment criteria will be carried out 
and the settlements will be assessing (socially, economically and physically) 
in accordance to these criteria in order to come out with the conclusions and 
the recommendations based on the findings of this assessment. 
The methodology of the research can be diagrammatically illustrated 
as follows: 
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1.7Organization of the Study: 
The study consists of five chapters: 
Chapter one: Is introductory chapter that covers the preliminary 
issues of the research problem, objectives, hypotheses, Building model, 
methodology and organization of the study. 
Chapter Two: forms the theoretical background. It discusses the 
definition of the region and the development. It covers the aspects of 
regional development theories, the location of industry, linkage and 
industrial development, and the role of multinational and direct foreign 
investment on the development and poverty reduction. It also outlines the 
theoretical basis for the study and the criteria to be used for assessment of 
the settlements in Kenana region. 
Chapter Three: gives description of the study area (kenana region 
and project). It covers the issues of physical geography, historical 
background, demography, administration, socio economic trends and the 
environment, about the study area. It also discusses sugar industry nationally 
and locally.  
Chapter Four: Study the sectors for regional development in Kenana 
region, which cover the issues of social sector, economical sector, physical 
aspects and the environmental hazards. 
Chapter five: This chapter is a concluding chapter, which outlines the 
main conclusions, evaluation and the recommendation of the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER TWO 
Theoretical Background 
 
 
  
 
 
 
 
 
 
 
THEORETICAL BACKGROUND 
2.1General 
This chapter will study the regional development in aspects of; concepts, 
theories and intra-regional analysis. It will also study the linkages and 
industrial development and the role of multinational investment in the 
development and poverty reduction. In order to come out with the 
theoretical background on regional development help in drives theoretical 
basis of this study. And by combine with background on study area and 
other previous pertinent studies, help in drives criteria to be used for 
assessment of the settlement of Kenana region. 
 
2.2 The Concept of the Region: 
There are two divergent views: one is Objective, the other is Subjective. 
1. The Subjective view sees a region as a means to an end, simply an idea, a 
model, to help in the study of the world. It is a method of classification and a 
device to segregate a real feature with the only ‘natural’ region being the 
surface of the earth, on which man finds his home. 
2. The Objective view adopts on opposite stance, seeing the region as an end 
in itself, a real entity, an organism, that can be identified and mapped 
The Subjective view is now generally adopted. Regions are seen as 
descriptive tools, defined according to particular criteria, for a particular 
purpose.  
The concept of the region as a method of classification has evolved through 
two distinct phases. 
1. A formal region is a geographical area which is uniform or homogenous 
in terms of selected criteria. In early the criteria’s were predominantly 
physical, linked with the concept of geographical determinism. Later there 
was a shift to the use of economic criteria (such as industrial or agricultural 
types), and even social and political criteria. 
The concept of the region adopted in this study is a formal region. The 
criteria adopted in this study are that: the region is large enough to contain a 
spectrum of settlements in terms of sizes and activities, and to include a 
good economic base for development. Also another criterion was the 
availability of good secondary data on the region to limit the necessity for 
lengthy and expensive primary data gathering and processing. 
2. A Functional Region is a geographical area, which displays a certain 
functional coherence, as interdependence of parts, when defined based on 
certain criteria. (J.Glasson, 1974:19-22) 
But we can not afford to treat a region as a closed system, a procedure 
which is often acceptable if not precisely accurate at the national level. 
2.3 The Concept of the Development: 
The term development has been given different definitions, 
economists and politicians defined development as economic growth, 
efficiency, increased production and consumption. 
“According to (Tadaro, 1987), development should be perceived as a 
multi-dimensional process involving the reorganization and reorientation of 
entire economic and social system, although development is usually defined 
in a national context” (U.Y.Hamid, 2000:11). 
The recent concept about development is sustainable development, 
which was defined by (Barbier, 1987) as economic activity that aims at 
raising systematically the level of social welfare with the maximum care and 
protection of existing natural resources at minimum cost and damage to the 
environment. 
While FAO definition of sustainable development (1989) is that it is 
the management and conservation of the natural resource base and the 
orientation of technological and institutional change in such a manner as to 
ensure the attainment and continued satisfaction of human needs for present 
and future generations. 
From the above mentioned definitions and arguments about 
development, and as long as this study is concerned, the concept of 
development in this study is conceived as "a multi-dimensional process" 
involving economic activity which aims at raising systematically the level of 
social welfare with maximum care and protection of existing natural 
resources at minimum costs and damage of environment. 
 
2.4 Regional development theories 
It is generally accepted that regional development may result from either 
endogenous or exogenous development that is from factors inside the region 
or outside the region, or more usually from some combination of both. 
Major internal determinants include the distribution of factors of production 
such as land, labour, capital, while major external determinant is the level of 
demand for the region’s commodities from other areas.  
 
2.4.1 Development From Inside:-  
One of the simplest theories of the regional development is the so-
called Sector Theory. “The theory arises from empirical observation by 
Clark and Fisher that arise in per capita income is generally accompanied by 
a resource reallocation, with a decline in proportion of labour force 
employed in primary (agriculture) activities, and a rise first in secondary 
(manufacturing) and then in tertiary (service) activities. The rate of 
occurrence of such sector shifts, and the resultant internal evolution of 
specialization and division of labour, is seen as providing the main dynamic 
of regional development”, (J.Glasson, 1974:85). 
    The rate of shift in the different sectors is explained by the income 
elasticity of demand for their products and by the different rates of change in 
labour productivity.” As incomes rise, the demand for commodities supplied 
by the secondary and tertiary sector rise faster than the demand for primary 
products, and thus these sectors grow faster. But it’s also argued that the 
secondary and tertiary sectors benefit more from productivity advances and 
are therefore able to offer higher earning to factors of production, thus 
causing a shift from sectors in which rewards are low to those in which they 
are high” (J.Glasson , 1974:86) 
An extension of the basic theory is the Stages Theory which suggests 
that regional development is primary an internal evolutionary process from 
the first stage which is that of the self-sufficient subsistence economy, with 
little investment until the final stage which is the development of tertiary 
industry producing for export. Such a developed region exports capital, 
skills and specialized services to less advanced regions. 
Implicit in this process of growth to maturity are fundamental changes 
in the organizational structure of industry. This organizational rationalization 
plus the original internal reallocation between sectors also causes major 
changes in the location and settlement patterns within regions, favouring 
migratory movements from small to bigger centers from rural to urban areas.   
A more recent approach to an explanation of the internal determinants 
of regional development theory is via the use of macro-economic models. 
These models are supply oriented and seek to explain regional output in 
terms certain regional factors, each of which can be analyzed individually, 
thus:-  
 On = fn (K, L, Q, Tr, T, So) 
    Where  On = Potential Output of Region, K = Capital, L = Labour 
  Q = Land (natural resources), Tr = Transport resources.  
  T = Technology, and So = Socio=political system. 
 
   
 
 
 
 
 
2.4.2 Development From Outside: 
The Export Base Theory:- 
Regional economy can be direct into two sectors: 
A basic sector whose income is derived from transactions, which take place 
across the boundaries of the area under consideration, and a service sector 
whose income, is derived from transactions within the area under 
consideration. 
The export basic distinguished between two sectors by reference to two 
types of market area: locally produced goods and services which are 
exported for sale out side the area under consideration would be classified as 
basic, and locally produced goods and services which are consumed with 
this area would be considered as belonging to the service sector. 
The export base theory states that: a region’s development is determined by 
the exploitation of natural advantages and the growth of the regional export 
 base, which are in turn largely influenced by the level of external demand 
from other regions and countries. The income from export sales will lead to 
the development of residentiary activities, capital and labour movements, the 
development of external economies, and further regional growth. Thus, the 
level of external demand for the products of a region export industries is set 
up as a critical determinant of regional development. 
This theory stress the important fact that the growth of any sub-
national unit is directly tied to developments which the national economy 
and international trade as well, suggesting that regional growth cannot be 
studied in isolation from changing patterns of national demand and 
investment (Glasson,1974 ). 
The inter-regional resource allocation models, assume that factors of 
production, especially labour and capital will flow from regions in which the 
rewards are low to those in which the rewards are high. This inter-regional 
resource allocation provides the major growth factor. 
  
Export Base Multiplier: 
The export base multiplier implies that basic activities are the essential city 
building activities in that pattern of growth and decline in towns and regions 
are determined by patterns of growth and decline in this sector of economy 
This common feature is the assumption that income of a region as  
a whole can be predicted solely from a prediction of its basic sector. 
 K = y/x where K is the multiplier, y is the regional income, and x is 
the total export income and: Y = D + X 
   Where D: is the locally derived (service sector) income. 
 
2.5 INTRA-REGIONL ANALYSIS   
2.5.1 General 
        The prime aim of intra-regional analysis is to achieve a satisfactory 
relationship between people, jobs and environment within the region. More 
especially social objectives concerned with factors such as the provision of 
housing, social, cultural and recreational facilities; economic objectives 
relating to the control of the diseconomies and the distribution of new 
investment; and aesthetic objective relating to issues such as the quality of 
urban life. Obviously, with such multiple objectives, there may be a conflict, 
for example, housing distribution may conflict with the preservation of areas 
of attractive landscape. 
 It is multi-objective, drawing in particular on the national economic 
objectives of economic growth, full employment and social equity, and 
giving them as spatial dimension. Economic growth involves the efficient 
utilization of resources to achieve a higher rate of output. The injection of 
investment into such region, in the form of new intra structure or industry, 
may provide the necessary catalyst for regional economic growth. 
  
2.5.2 The Location of Industry:- 
 “Knowledge of the “laws” underlying regional structure is essential in 
prediction the reaction of particular area to particular pressures and policies. 
Interference in the existing patterns of activity within a region is of 
fundamental importance in structuring economic opportunities, and regional 
development strategies are invariably expressed in terms of patterns of 
relative locations. The location of industry is of particular importance and 
provides a useful starting point for an explanation of the internal structure of 
regions” (J.Glasson, 1974:102) 
Production involves the use of inputs – factors of production – to produce 
output –goods and services- as efficiently as possible. 
The location of the unit of production, the firm, will obviously be 
determined in relation to the source of the input and the market for the 
output. 
 The various factors of production, land, labour, capital and enterprise- 
plus the market factor thus constitute primary determinants of location. 
These can be refined more to such as the geographical location of a site and 
the availability of the necessary infrastructure. 
2.5.3 Industrial Location Theory:- 
  Economists attempting to integrate location into the main body 
of economic theory in particular, into the “theory of firm” have carried out 
the major work on industrial location theory. However, location is concerned 
with spatial relationships. The resulting contributions have aimed at 
providing an all-embracing system of “pure rules” of location attempting to 
derive the ‘optimum location’ for the industrial firm. However, such a goal 
is very difficult to achieve when one considers the whole range of industry 
and the wide variety of firms. The analysis is structured around three 
opportunities to industrial location theory. 
 
2.5.4 General Factors Affecting Industrial Location:- 
 Location factors are difficult to quantify, varying from firm to firm, 
and are difficult to rank in any form of importance. For long-scale capital-
intensive projects, physical location factors may be of overriding 
importance. 
  There have been several surveys of mobile firms seeking to identify 
the major location factors, and they seen to suggest the following as major 
categories :-( Glasson, 1974:114) 
a. Labor- quantity and quality;  b.Transport and communication; 
c.Site and premises; d.Government aid; 
e.Environmental factors – in the widest sense 
The first two factors influence variable costs, whereas the third factor 
concerned with capital cost, government policy may affect both cost 
categories. The final factor may also affect costs, but is more concerned 
with attitudes. 
 
2.6 Linkages and Industrial development: 
Linkages are specialization results in a chain of inter and intera-
industrial supply relationship, these linkages have a spatial component, and 
well-planned integrated industrial system is vital for a balanced regional and 
economic structure in developing countries. 
1. Provide new jobs. 
2.Contribute directly towards greater agricultural productivity. 
 3. Contribute towards internal specialization and exchange, reducing          
dependency on the developed countries. 
4. Stimulate agricultural production and thus create a greater demand 
for industrial products and services. 
"The fostering of industrial development in intermediate cities and 
towns, and linking such a program to the surrounding rural areas by 
promoting trade …etc., is probably the best way to bringing benefits of 
modern industrialization to villages and show the functional spatial 
organizations in developing countries" (Johnson, 1970: 249). 
In formulating ideas about regional development, many authors have 
used the linkage concept. Hirshman (1958) strongly defended planned 
industrial location in the region to foster linkage effects, both higher-ups in 
the production column (forward linkages) and down (backward linkages). 
Also myrdal's "Model of Cumulative causation". 
 
2.7 The Role of multinational And Direct Foreign Investment  
     In the Development and Poverty Reduction 
 Private foreign investment is represented mainly by; corporations like 
transnational, multinational and overseas private investment corporation. 
 These corporations, in pursuing their economic objectives can 
contribute to the development process by providing capital, technology, 
managerial resources and marketing, access to raw materials, economics of 
scale and source of new jobs. 
 Therefore, various economic and development plans have been 
adopted by different regimes to achieve certain objectives, such as 
improving the productivity of the industrial and agricultural sectors and 
decreasing internal and external imbalances, and provide favorable 
investment climate to attract the inflow of domestic and foreign 
capital(H.A.A/Rahim,1998:1). 
 In Brazil, for example, more than half of the persons surveyed 
recently who had grown up in poor families moved out of poverty. The 
majority of those who started their working lives in agriculture as unpaid 
family workers, or at age 10 or younger, are now living above the poverty 
line.  
 What has happened in Brazil has happened in the developing world as 
a whole. According to household income and expenditure surveys, the total 
number of persons whose incomes are less than $365 a year worldwide those 
the World Bank calls the “absolute poor” – has not changed much since 
1987. 
Since 1987, the population of the developing countries has increased by 
about one billion people. It follows that the number of persons living above 
the absolute poverty line has increased very substantially during the last 15 
years, those persons either had never been among the “ absolute poor “ or 
had somehow succeed in escaping absolute poverty.  
How do people manage to escape absolute poverty? 
Those hold surveys show that the answer, in large part, is found in 
each country’s rate of over all economic growth. 
 Recent research confirms that economic growth is a necessary 
condition for poverty reduction (Doller and Kraay, 2001). 
 Some of the events most closely related to economic improvement are 
finding a job, or a relative is finding a job, or moving to a better job. Indeed, 
job creation is a major path out of poverty. The most sustainable job creation 
is by firms, in almost all developing countries, including China; private 
enterprises are the main sources of new job. These include firms in all 
sectors of activity, domestic and foreign firms. 
  
 
 
 
 
 
 
 
 
 
2.8 Conclusions: 
 Theoretical Bases for the study: 
Kenana project is conceived with different manners such as: 
multinational investment project, agro industrial project, sugar production 
scheme … etc. 
Also the diversification and linkages schemes established by the 
project recently added another dimension to the project, so the thinking for 
one theory to be accepted, as a measure use in assessing the impact of 
Kenana project on regional development, is not satisfied. 
Therefore, the theoretical basis for this study is a hybrid one as it is 
explained by the following considerations: 
1) As the project is conceived with multinational investment, it is 
emphasis is mainly towards profit maximization, and then 
economically directed. However, the project accepts the manner 
by which profit maximization attained, is through improving 
the quality of life of the laborers, so as to increase the 
productivity. This of course leads to thinking for provision of 
healthy environment and satisfied educational facilities at 
different levels, provision of reasonable housing and 
recreational facilities … etc., and so, the consideration of 
microeconomic become important. 
2) On the other hand, since the project is an agro-industrial one, 
this means that its mainly depends on agriculture for the 
provision of its raw materials, therefore, the location of the 
project becomes important. As the project needs a large area 
with especial characteristics to be provided and large capital to 
be invested and large number of labor force to be employed; the 
consideration of macroeconomic model stresses become 
significant. 
3) Since the project is for producing sugar products, which is a 
basic sector, as it sale outside the region, this due to export 
based theory, it provides a critical determinant of regional 
development, and on the other hand, it causes many 
environmental hazard. 
4) Since the project introduced another industries and schemes for 
purposes of diversification of its products and made industrial 
linkages such as the schemes of animal feed from molasses 
,filter cake for energy production, industrial alcohol and yeast, 
execution of the workshops to extend its services outside the 
project, scheme such as timber, fertilizer, sunflower and sesame 
… etc. These schemes, as linkages concepts stresses, is the best 
way to brining benefits of modern industrialization to villages 
and ensure a functional spatial organization in developing 
countries. 
5) The project established Kenana Company for engineering and 
technical services (KETS) in 1996 to fulfill the needs for 
consultants and engineering services especially for agricultural 
industrial with concentrate on sugar industry. And this company 
actually exports experts to Nigeria and other African countries, 
also its services extended locally as accepted by New White 
Nile Sugar Scheme for its consultant and engineering services. 
This company makes shift in Kenana project towards provision 
of higher order services and this according to sector theory is 
the stage of maturity and the rate of occurrence of such shift 
and the resultant internal evolution of specialization and 
division of labor, is seen as providing the main dynamic of 
regional development. 
Considering the above mentioned theoretical basis for this study ,  the 
criteria for assessing the impact of Kenana project on regional development 
can be estimated. 
 
  
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
            Kenana: the region and the project 
 
 
 
 
 
 
 
 
  
 
 
 
3.1 Introduction: 
This chapter describes Kenana region (the study area) in terms of physical 
geography, history, demography, administration, socio-economics and the 
environment, to form basis for the area. It will also study the sugar industry 
for both Sudan and Kenana project  
 
3.2 Physical Geography: 
The Sudan is the largest country in Africa, its occupies an area of two and a 
half million square Kilometers (one million square miles) in the continent 
north – eastern section see fig.1, it extends north – south between latitudes 
220 and 30 north, and east – west between longitude 380 and 230 east. It 
shares boundaries with nine countries, and its only outlet being through the 
red sea at its north – eastern corners (Agraa, 1983). 
Rainfall varies from less than 50 mm per year in the north of the 
country to slightly over 1000 mm per year in the south. The scarcity of 
rainfall in most of the northern part of the country emphasizes the 
importance of the river Nile and its tributaries, particularly the white and 
Blue Nile, which generally runs from south to north – indicating the main 
slope of the land surface. The land is generally flat, an obvious asset for 
irrigation particularly western of the country. 
“The soil is mainly sandy with the exception of an alkaline clay soil 
zone extending from Juba to Khartoum and the east of the line linking them, 
and red latassols occurring in the south – west of the country.  
The Sudan is a country of immense size, its 1900 kilometers North – 
south extent results in a variety of climates which includes desert, tropical 
and  
equatorial regions. It has considerable potential for agriculture, and animal 
stocks, together with possibilities for mineral resources, such as oil and 
gold”. (Agraa, 1983:11, 12) 
 
 
 
 Because of this and the variety of climate, cultures and economic 
circumstances surrounding it, the Sudan is becoming increasingly important 
both regionally and internationally. 
“Kenana Project Area location in the White Nile state, it lies within 
latitudes 12° – 15' and 13° – 12' North and longitude 32° – 4' and 32° – 32' 
East. Nearby Rabak town (capital of the White Nile state) which is about 15 
km far on the east bank of the White Nile river. Some 320 km south of 
Khartoum (capital of the Sudan) and 1200 km from Port Sudan (the main sea 
port of the country)” (Karplin consultants, 1999:8) 
 Fig.3 shows the location of kenana project area in the White Nile 
state  
Kenana region has considerable potential for cultivation, such as: 
- The soil is mainly sandy with an alkaline clay soil deposited with 
the Blue Nile floods, which very rich for sugar cane cultivation. 
- The land is generally flat and obvious asset for irrigation. 
Vegetation in Kenana is general meager with some thorny trees by the 
riverbanks and grass with thorny acacia trees in the Southern part. 
This     
sparseness of natural vegetation in most parts of the plain simplifies                             
     the development of agricultural scheme 
- The average annual rainfall in 400mm, although it is very erratic 
and can not be relied upon for proper farming. Resort to irrigation 
is therefore essential. 
- The Hot, sunny climate during the year, and the White Nile water 
with high quality were mature to sugar cane forming. 
(General relations, KSC  Reports, 2000) 
 From above mentioned physical Geography around Kenana region, 
which in the appropriate topography and scanty natural vegetation, large 
area of good soil, hot, sunny climate… etc, it may be said that Kenana 
region is very suited to irrigated sugar cane cultivation. 
 
3.3. Demography: 
            2.3.1 Historical Background: 
Kenana tribes which spread over Dindir, Rahad and the desert south 
west, are considered as one of the biggest cattle – breading tribes in the 
Sudan. 
According to the Sudanese historian Etyabe Mohamed Etyabe, 
Kenana is an Arabian tribe, which roots back to Adnan tribe. 
The tribe men seasonally move with their cattle from Dindir and 
Rahad to Dar Moharib area, which now has become Kenana Sugar scheme. 
Dar Moharib historically is known as "Safia" which for its fertility and 
being near to the White Nile attracted various communities. The Bagara 
tribe is the dominant tribe in the area. Other tribes like Hasonat, Mosalamia, 
Saleem, Magawir, Taaisha and Benihalba, come to the area a century ago. 
After Umdurman battle, these groups of tribes came with Mahadian Army 
and settled a long side with the White Nile. Another group came to the area 
mainly after the construction, of Jabel Awlia dam. 
The caws were used to be Dar Moharibs traditional wealth, but later 
the sheep has become the main wealth that is because (sheep, can grow on 
weeds and grasses in the area, and they cannot be subjected to cows disease 
spreading in the area. 
The movement of these tribes is governed by the climate. There are 
three seasons, hot and dry season. (March – May) which is called (Damur), 
rainy season – (June – October) is called (Rashuosh) and cold dry season. 
(November – February) which is called (Moshaia). 
They live in camps, which contains from 7 – 15 huts that are build out 
of mud and local material and it contain about 200 person. 
The poor Nomads, usually live beside the rich camp shepherds or farm 
workers. 
The nomads considered the farming as a hard work so, they can get 
the farming products through barter. The nomads have feel the dangerous 
challenge, when the farmer have cultivate the land and settled in it, so the 
nomads have started to cultivate the land, but the cattle's still move with 
seasonal change. Although accept farming and cultivate their land by owns.  
The more important event that has strong effect in the area is the inception 
of Kenana project. (O.El Nazir, 1999) 
 
3.3.2 Populations 
Table.1 Population Distribution of Rabak Area council -1983: 
Settled Nomads Region 
              
area 
Household Both 
sexes 
Males Females Household Both 
sexes 
Males females
Rabak 
area 
council 
30568 172270 90208 82062 8763 54935 28238 26697 
Rabak 
Rural 
4052 19820 11350 8270 326 1839 1012 827 
Kenana 
Town 
3359 14556 10831 3755 0 0 0 0 
Rabak 
Town 
3856 24618 12620 11998 0 0 0 0 
Source: Census – 1983 repot 
 
In terms of sex, the 1983 population census of Kenana town shows 
that males totaled 10831 and females totaled 3755, representing 74% and 
26% of the total population respectively,as shown in Table .1 . This fact 
could be attributed to seasonal workers 
This was become obvious in census of 1993 in which the female percentage 
for Kenana Town population represented about 54% which is believed to be 
normal compared to the national sex ratio.  
 
Table.2 Kenana Council population , 1993      
        Kenana Rural Council Kenana Town Council 
Total 
Population 
Female Male  Total 
Population
Female Male  
70,378 38,207 32,270 11,286 5,144 6,142 
Source 1993 population census 
 
 The population of Kenana Council is 81,664 (census, 1993) see 
Table.2, with an area of 1126km2(268,000 feddans) that is with a density of 
73 persons per a kilometer. The study area is of a higher density compared to 
the natural distribution of White Nile state. This could be attribute to the 
presence of the project. This indicates the ability of the study area to attract 
the immigration. 
 
 
Table.3 Full time jobs distribution 1980 Estimated in 1976 
 Township Agriculture 
village 
Total 
Basic employment 2938 9779 12717 
Secondary 1877 804 02681 
Employment 
Total 4815 10583 15398 
Source: KSC Administration and Service and Karplen survey 
 
Table.4 Kenana township and it sub-areas population Estimated 1999 
Area No of HHs Averag HH size Population 
Kenana Township 1614 8.135 13,130 
Kenana South 299 6.33 1,893 
Kenana centre 469 8.52 3,970 
Kenana North 849 8.56 7,267 
Source: 1.KSC Administration & Services 
    2.Karplen survey April 1999 
Table.5 shows the number of Kenana town population decreased 
compared to that of 1983 census, and this is due to the returning of most of 
the workers after the end of the construction and the building process. Thus, 
the remaining population represents the staff of the company ,the permanent 
workers of the factory and small number of secondary workers. 
 
Table.5 the year 1999 population Number for the project area and township 
Area Total 
population 
Annual rate 
of growth 
Household 
size 
Household 
number 
The project 
area 
27,500 4% 7.89 9,336 
The township 15,500 5.44% 8.13 1,641 
Source: report, Review of the existing situation (Nov. 1999) 
 
Table.5,shows the size of the household, which is, reported at 8.13 and 7.89 
persons for township and the project area successively, this indicates that, 
the project has attracted more population from outside the region working on 
the project  
3.4 Administration: 
Before 1971 act, Sudan had nine administrative provinces governed 
from Khartoum.By the early 1980s, the country has six regional 
governments with legislative and executive powers of their own with the 
central government still at Khartoum. (Agraa, 1983) 
Decentralization has expanded to spawn twenty-six states. This 
division has resulted in to the birth of new cities acting as administrative, 
services and economical centers. Among these emerged Rabak, which in the 
census of 1993, was the last of the first thirty cities, become the capital of 
the white Nile state, in which the study area is apart of it. And Kenana Town 
becomes the locality center.  
3.5 Socio-economic trends: 
3.5.1 Economic Trends and Location: 
Agriculture is the most important activity in the Sudan; it represents in 
about 46% of the Gross Domestic Product in year 2000. 
 
Table.6 Sector contribution in the Gross Domestic Product (GDP)  
Item 1996 1997 1998 1999 2000 
Agricultural sector 
Irrigated agriculture 
Mechanized raining griculture  
Traditional raining agriculture 
Animal wealth 
The forests 
45 
13.3 
2.2 
6.0 
20.0 
3.4 
47.6 
14.1 
2.3 
6.9 
20.0 
3.4 
48.7 
14.3 
1.9 
7.4 
21.7 
3.3 
49.8 
4.9 
12.8 
2.7 
22.3 
3.3 
46 
13 
1.0 
8.0 
22 
3.0 
Industrial sector 
Mining 
Transformation industries 
14.5 
0.86 
6.5 
15.1 
0.9 
7.4 
15.0 
0.9 
7.2 
15.8 
1.9 
7.2 
21.0 
8.0 
7.0 
Percentage of the Actual Growth rate of the sectors for years (96 – 2000) 
Agricultural sector 
Irrigated Agriculture 
Mechanical rained agriculture 
Traditional rained agriculture 
Animal wealth 
The forests 
Industrial sector 
Mining 
Transformation industries  
9.7 
26.4 
-16.0 
-6.3 
9.5 
8.1 
7.2 
0 
4.4 
12.3 
11.9 
56.4 
23.0 
5.9 
4.0 
10.6 
16.7 
19.8 
8.3 
7.3 
-36.6 
13.6 
15.2 
4.0 
5.7 
0.0 
4.1 
8.5 
-4.8 
47.7 
24.6 
8.9 
4.0 
11.4 
125.5 
6.0 
0.7 
7.6 
-55.7 
-6.0 
5.6 
5.0 
46.5 
328.2
11.5 
Source: ministry of Finance, Sudan Economic statement report, 2000 
 
 
3.5.2 Migration:      
   The process of migration of Kenana nomads to places outside Kenana 
region was carried as follows: 
Families owning more than 500 cattle plus sheep and goats were the 
first to leave the area, the move-out-migration continued down to households 
owning more than 25cattle and those no longer having any livestock were 
left behind, for whom three villages assigned by Kenana project. 
3.5.3 Social and Human Settlements Aspects: 
Rural areas are markedly underdeveloped in the Sudan, especially in 
terms of physical and social services. This combines with restrictions on 
employment options to form a strong push factor that generates the foresaid 
migration to urban areas. 
Thus, most of these rural areas lack hygienic sewerage system, clear 
drinking water supply, durable building, good roads and electricity supply. 
And a considerable portion of the rural communities are either too mobile or 
living on settlements which are too small to be economically provided with 
health and educational services. Urban areas, though better provided with all 
the above services. 
However, most of the above-mentioned social services and 
infrastructure ,that must be provided for urban settlements are provided in 
Kenana region by Kenana project and this topic covered to a concise in 
chapter four. 
3.6 The Environment: 
Environment problems have resulted from the process of 
development, the transformation of agriculture, the development of industry, 
the creation of networks of transportation and communication and the 
growth of towns, these are all parts of the development process change in 
each of these sectors can be accompanied by adverse side effects on the 
environment. Environmental problems also arising from poverty or 
inadequacy of technologies to environment, for instance clearing forest for 
mechanized farming may cause soil erosion.(Agraa,1983) 
It can be concluded that the main cause of the degradation is human 
activities, industrialization and development process, while their main 
negative impacts are pollution problems, that have resulted in health 
problems, aesthetic problems and adversely affected aquatic live. 
(U.Y.Hamid, 2000:7) 
In the Sudan, there are major problems of conservation of game, 
forest, soil and water. North-South desert creep has been identified as 
increasingly serious problems, especially in grazing and rain-fed agricultural 
areas in the western section of the country. 
The numerous irrigated agricultural schemes, particularly those 
relying on artificial canalization, are posing serious environmental question 
as well, though of a different nature. Water-related diseases such as malaria 
and bilharzias are endemic in these areas. Human health is also threatened 
by the wide use of fertilizers, herbicides and insecticides that are necessary 
for improvement or maintenance of yields after repeated, intensified 
cropping. (Agraa, 1983:25) 
Sugar Industry is the one of industrial projects, which has been 
developed largely in Sudan since 1950's.The problems of waste disposed 
and management in the sugar sector are the same. Their location near the 
river for the case of obtaining water for irrigation and cane wash processing 
left no option for these factories to chose where release their wastes. Thus 
the problems of sugar industry in the Sudan can be summarized in the 
following: 
1. Large amount of water used in agriculture, processing highly 
polluted type of effluent and no factory adopts any sort of 
treatment. 
2. There is evidence of air, land and water pollution due to 
discharge of untreated effluent from sugar factories.  
               (U.Y.Hamid, 2000:2, 3)  
3.7 Sugar Industry in Sudan: 
Industry in Sudan started when the expansion of cotton production 
was followed by construction of ginning factories, industry for import-
substitution started in 1960, (Agraa, 1983). 
Sugar is considered as one of the essential components in the 
Sudanese families' diet. Thus, the Sudan government thought of producing 
this good locally, since the market and the climate of the country are 
encouraging to plant sugar cane and therefore conductive for production of 
one of essential import substitute. 
Government of Sudan used to import this commodity to meet the local 
demand, which reached 100thousand tones in year 1958. Hence, in 1959 the 
Government started to produce this commodity locally. Gunaid Sugar 
Factory was the first one established in 1961 and started its production in 
1962/63 to achieve self-satisfaction in this commodity. The Government was 
exerted efforts to establish many other Sugar Factories. Consequently, New 
Halfa Sugar Factory was established in 1964/65 and started production in 
1965/66. Sennar Sugar Factory was founded in 1973. Assalia Sugar Factory 
was established during 1975-1979 and started its production in 1980 and 
then Kenana Factory started is production simultaneously with Assalia 
factory in 1980 Table.7 
Most of the Factories in Sudan are located along the banks of the river 
Nile and its tributaries, for the ease of process, water obstruction for calling 
and disposal of effluents Fig.4 
 
 
  
 
Table.7 sugar factories production in Sudan 
Source: KSC & SSPC 
3.8 Kenana Sugar Project: 
Several factors contributed to the advent of the Kenana Sugar Project: 
1. The fertile soil accumulated in the selected area due to the blue 
Nile flood, its nearer to the valley of the White Nile with the high 
quality of water, and nearer to the railway and to place support 
Rabak town with electric power, it is 27miles north west with 
cement factory. 
2. Southwest the location of Kenana there is extended lower rocky 
hill and gravel, which is provided good base for the factory and 
the township.  
Factory Unit Design 
capacity 
95/96 96/1997 97/1989 98/1999 99/2000 Start 
production
Gunaid 1000 
ton 
60 43.5 46 58.6 70 71.7 1962 
New 
Halfa 
 75 55.3 52.1 61.6 75.5 86.4 1966 
Sennar " 110 44.7 36 43 55 64.4 1976 
Assalia " 110 35.9 33.4 38 45 54 1979 
Kenana " 300 280.0 333 356 365 387 1980 
3. The vision of establishing Kenana is from, mixture of Natural 
wealth of the host country, with western technology and Arab 
Fund. 
4. The climate with  the sunny weather ,an ideal for farming sugar 
cane 
 
History: 
The establishment of Kenana Sugar Factory in the Khartoum 
agreement in July 1972 and the feasibility studies were continued from 
sep.1972-Mar.1973. The shareholders signed the agreement on 17Feberuary 
1975 and KSC registered in 11march.1975. The project execution started in 
middle 1975, and the farming started by the end of 1976. 
Phase one of the factory was completed in 1979, and the experimental 
product of phase one was started on Feb.1980. 
The factory completed after the second phase completed in Nov.1980 
and the opening on March1981.  
Agricultural Information: 
The Farming started by the end of 1979, and completed by farming 
11,000 feddans in January1978, rose to 24,000 feddans on June 1978 and 
increased to 33,000 feddans on October 1979, and with last extension the 
total irrigated land area became 94,000 feddans (1 feddan = 1.038 Acres  ). 
The scheme land is divided into five areas, 6,270 hectares per each. 
For each area the there is a manager; and each area is divided into four farms 
each farm is divided in to four section the size of each is 420 Hectares. Each 
section administrated by the director of that section. This system enabled 
every person at any level to be in close contact with the land and the 
product. 
Role of the Sudan Government: 
The Government agreed to take 51% of the initial shares and to provide 
50million American Dollars. 
1. The Government provided more than 100,000 feddan (about 40,000 
hectars) of cultivatable land, useful for commercial sugar cane 
farming. 
2. The land is tilled and owned for about more than 30years available 
for extension, renting for about ten plasters per feddan (less than 25 
American cents). With full rights including the water irrigation right 
from the While Nile. 
3. The Government agreed to purchase the first 150,000 tones from the 
Annual production with price cover about the total annual 
production cost, with exception of profit or any up normal items. 
Basic Information about the Project: 
The basic information about the Kenana Project can be summarized as 
follows: 
1. The size of the investment is 671 million$. 
2. The design method is an irrigated cane sugar estate integrated with 
complete unit of sugar factory and refinery, with grind capacity of 
17,000 tones a sugar cane daily. This was raised to 26,000 tones after 
its expansion. And with annual production ability of white sugar 
300,000 tones which is raised to 350,000 tones annually. 
3. The total area of the sugar cane state is 94,000 feddans, irrigated 
through six pump station with capacity of 42 cubic meters per second, 
and with total left of water about 49 meters. 
4. The water flow from the White Nile through the main canal to about 
35kilometer to irrigate the plantation area by natural flow through more 
than 300kilometer of secondary canals planed according to the level of 
the land. The total need for irrigation is about 300million gallons of water 
per day. 
5. The internal roads for the state are about 250km of major roads 
supplemented by 1500 km of network roads extended along the 
plantation. 
6. The electrical Generation during the crop harvesting was about 50 mega 
watt and after that reduces to 30 mega watt. 
7. The workforce of the scheme is about 17,000 of employee permanent and 
semi-permanent. 
              (M.N.Elhweris, 2003:2) 
Share capital funding: 
 The authorized share capital amounts to SD (Sudanese Denar) 
59million (one $ equals 261SD) and the paid capital amounts to SD 
56million which is held in the following percentage is at 30 sep. 2001. 
1. The Government of the Republic of the Sudan             35.17% 
2. Kuwait Investment Authority                                         30.50% 
3. Government of kingdom of Saudi Arabia                       10.92% 
4. The Arab investment Company. S.A.A                            6.96% 
5. Sudan Development Corporation (SDC)                           5.66% 
6. The Arab Authority for Agriculture investment 
     Development                                                                     5.56% 
7. Consortium of Sudanese Commercial Banks                    4.45% 
8. Lonrbo Plc                                                                          0.45% 
9. Nissho I wai Corporation (Japan)                               0.16% 
10. Gulf Fisheries Company. W.L.L                               0.16% 
Total                                                                            100% 
 
 
 
 
 
 
 
 
 
 
 
3.9 Summary: 
        From this chapter the following indicators can be summarized: 
1) Sudan becomes increasingly important, because of the variety of 
climates, and economic circumstances surrounding it. And it has a 
considerable potential for cultivation, and animal stocks together, with 
possibilities for mineral resources. 
2) Kenana region characterized by, hot and sunny climate, appropriate 
topography, large area of good soil, scanty natural vegetation, rainfed 
…etc, which makes it very suitable to irrigated sugar cane and for 
settlement to be established. 
3) Historically, before the inception of Kenana project, nomads and 
peasants with traditional life, and seasonal movement populated Kenana 
region. Therefore, the dominant activities in the region were animal 
breeding and traditional agriculture. This gives indication to suitable 
activities to be introduces in the area in order to make spatial 
development of the people. 
4) In the Sudan, rural areas are markedly underdeveloped, particularly 
interms of physical and social services, this combines with restrictions 
on employment options to form a strong push factors that generates the 
forsaid migration to urban areas, where the pull factors are 
concentrated. 
5) Most of the rural communities in Sudan are either too mobile or living 
on settlements, which are too small to be economically provided with 
services. 
6) The highest density recorded by Kenana region (the study Area) 
indicates its ability to attract migration. 
7) The success of the decentralization for development process depends on 
its implementation and proper coordination locally, regionally and 
nationally (bottom – up approach). 
8) Although, the industrial sector is considered as one of the main sectors 
for comprehensive social and economic development, since it creates 
new Jobs opportunities, introduces infrastructures and increases the 
national revenue, it is also having negative effects socially and 
environmentally such as: migration, erosion, pollution, cultural 
disintegration. 
9) All the sugar factories in the Sudan are located along the banks of the 
river Nile and it tributaries, for the ease of process, water obstruction 
for calling and disposal of effluent. 
10) Due to establishment of Kenana project, water- related diseases are 
endemic because of canalization. And human health is threatened by the 
wide use of fertilizers, herbicides, insecticides and other related 
pollution causes. 
11) Most of the sugar yield is used within the same countries that 
produced it but in the other hand, providing employment opportunities, 
create industrial Linkage and providing cheap sides-production and 
introducing infrastructure and services in the area of concerned. 
12) The base of Kenana project from a mixture of the Sudan Natural 
Wealth (the host country) with western technology and Arab fund 
considered as one of the main factors contributed to the advent of 
Kenana project. This, with addition to other factors particularly related 
to Kenana region characteristic and location merits. 
13) Kenena sugar annual production reached about 58% of total sugar 
produced in the Sudan by comparative year. 
14) The history of the project shows its continuous development and 
extended through time. 
15) The hierarchy of the scheme land management system enabled every 
person at any level to be inclose contact with the land and the products. 
16) The administration council headed by the Sudanese minister of 
industry gives the project a strong governmental support. 
3.10 Assessment Criteria Chosen: 
In this study, the impact of Kenana project on regional development will be 
attained through the assessment of human settlements in the region 
.Therefore; the assessment in this study covered the social sector, 
economical sector, physical arrangements and environmental reshaping 
aspect of these settlements. 
3.10.1The Criteria Chosen for Assessing Social Sector:  
a. Proper estimate of the number of population and its pertinent 
studies including population structure, household size and 
proper distribution facilities all over the region. 
b. Provision of adequate educational facilities for the 
sponsored children in the region, as well as, employees 
training and courses. 
c. Provision of adequate health services for all employees and 
their dependent population. And assistance in health 
program for the settlement around the scheme (follows 
hierarchical manner of the settlements). 
d. Provision of efficient shopping services satisfies the entire 
socioeconomic group. The shopping system should be 
structured hierarchically in conformity with settlement 
hierarchy in the region. 
e. Proper provision and distribution of recreational facilities in 
the region (according to hierarchy of each settlement in the 
area) 
f. Provision of adequate security services to cover the Area. 
And necessary safety and precaution in the working areas  
  
3.10.2The Criteria Chosen for Assessing Economic Sector: 
a. Provision of adequate job opportunity for all active population in the 
region. The necessity to provide new jobs through diversification 
scheme's programs 
b. Clear and specified production relationships agreed upon between the 
project management and employees unions. 
c. Sufficient income rate, which is related to productivity and to the 
increasing market prices.  
3.10.3 The Criteria Chosen for Assessing physical Sector:  
a. The settlement pattern within the concept of the hierarchical 
settlement plan to provide: 
i- Proper planning and implementation of the rural settlement in terms of 
location, size and services. 
ii- Proper allocation in relation to the factory, the dependent farm 
villages, and the nomads and migrants settlements, as well as easy 
accessibility to adjacent urban settlements 
iii- Proper sitting of townships in respect to geographical and 
environmental aspects and adequate distribution and size for the 
functional zones of the townships 
b. Proper linking of the township zones within the township boundaries, 
and within the adjacent outer zones. 
c. Adequate provision of functional facilities from quantitative and 
qualitative points of view include: 
i- Provision of potable water for every household in his house by proper 
means of supply 
ii- Efficient healthy system , sewage and waste disposal 
iii- Adequate supply of electric power for all households for domestic use 
iv- Easy and efficient telecommunication system covering the whole 
region 
v- Proper refuse disposal system for clean and healthy environment in 
the region 
vi- Arrangement of the housing scheme to fulfill the aspirations of 
the residents in all aspects such as, the size of accommodation 
for each group, social facilities …etc 
vii-  Proper arrangement and implementation of rural settlement 
programmes. 
 
3.10.4. The criteria Chosen for Assessing Environmental Aspect: 
a. proper exploitation of natural resources  
b. proper location of the factory with respect to the 
settlements. 
c. Planting green belts. 
d. Paving the main roods. 
e. adopting proper sewerage system 
                            f. Developing type of sugar where fire setting for harvest               
process is not required. 
 
 
  
 
 
 
 
 
 
 
 
 
CHAPTER FOUR 
SOCIAL, ECONOMICAL, PHYSICAL AND 
ENVIRONMENTAL      DESCRIBTION OF THE STUDY 
AREA AND ASSESSMENT 
 
 
 
 
  
 
 
 
 
 
 
4.1General 
What firstly could be considered here is that, the main target of the 
project as a multinational project was fulfilled by obtaining money required 
for investment from rich Arab countries, introducing technology from the 
industrial world, and the exploitation of the local resources. 
The attained objectives were brought together to develop that region 
economically, socially and physically at minimum cost and damage to the 
environment. 
Secondly; the natural resources of the areas; land, water climate, 
infrastructure facilities and links (all factors of production) were exploited 
successfully to achieve the project. So within the boundaries of the scheme 
the land was almost fully developed. The population of the region has been 
affected either positively or negatively or positive in such aspects and 
negative in others, to evolving this effect is the main aim to be attained 
through this topic. This study will be covers the assessment of the human 
settlements in the region,  using past experience and theories.  
These sectors or aspects could be social sector, economic sector, 
physical arrangement aspect and environmental reshaping aspect. 
4.2 Social Sector:  
This section examines the social and recreational facilities provided in 
Kenana area; and covers the following topics: Population growth, 
educational facilities, health facilities, housing facilities, shopping facilities, 
religious facilities, security facilities and recreational and sport facilities. 
    2.2.1 Population Growth: 
 KP population growth since its inception during the 1970s to date was 
a function of KSC employment. So far, there are no direct statistical data on 
KSC project present population size and structure (Karplen – 1999). 
This Topic intends to establish the project and the township present 
population sizes and structures based on the preceding section employment 
as well as other sources, including Karplen's survey and the national 
censuses. 
Hence, this topic considers first assumed project population, which 
constitutes the base for the project settlements planning in 1976 and then 
considers the present population growth, size and structure of the project and 
the township. 
With the development of KP new elements entered the total 
urbanization process. The project covered the areas when the traditional 
modes of production were prevailed. The development of KP has produced 
major factors, which attracted the rates of local urbanization. 
One of the factors is that, the sugar economy increased the need for 
labour and consequently migration in to the project area increased after the 
inception of the project. Migrants come either as seasonal laboures or as 
settlers on the new land where work opportunities are abundant in both 
agricultural production process and in the factory. 
Another factor is the major changes in the spatial economic 
organization of the region have influenced local urbanization. 
Kenana project Employment Growth: 
KSC workforce is composed of four categories as follows: permanent 
staff, permanent workers, semi-permanent workers and seasonal workers. 
It should be noted that KSC workforce is based on a sharply defined 
salary hierarchy starting with grade 1 at the bottom up to grad 16 at the top 
of the pyramid  
The following is depicting the position of each category within the 
salary hierarchy, and depict the size and growth of each category. 
 
Table .8 KSC manpower for year 1990 up to 1999. 
Year Staff                              Workers 
  Permanent Semi-permanent Seasonal 
1990 1944 6268 1818 2012 
1991 1990 6497 1757 7685 
1992 2026 6246 1713 7400 
1993 1990 5474 1283 7445 
1994 1885 5655 1086 7449 
1995 1895 5556 213 5848 
1996 1953 5516 877 11940 
1997 2295 6796 290 6108 
1998 2150 6757 7 7184 
1999 2497 6976 7 6718 
Source: KSC manpower resources department 
a) The staff: 
KSC staff is categorized into senior and junior staff. The senior staff 
members hold positions from grade 13 up to grade 16, the top of the 
pyramid. Their total number amounted to 185 persons by January 1999. 
They are university graduates. The junior staff members hold positions from 
grade 3 up to grade 12. They have diverse educational attainments from 
secondary to college level. Their total number amounted   to 2312 persons 
by January 1999.  
b) Permanent workers: 
KSC permanent workers hold positions from grade 1 at the bottom of 
the scale up to grade 10.They consist of skilled workers with primary 
vocational training or with learning on the job. 
Their number increased from 6,268 persons by 1990 to 6,976 person 
by 1999. 
c) Semi-permanent workers: 
This category has been almost eliminated and considerable number of 
them has been absorbed within the permanent labour category. 
As given by Table.8, their number amounted to 1,818 persons by 1990 
and diminished to only 7 persons by 1999. 
d) Seasonal workers: 
Apparently, the number of seasonal workers shoots up during the 
production period and drops during the maintenance period. According to 
KSC manpower resources department, the seasonal workers who amounted 
during the production period of 1998/99 to 6718 dropped to only 540 
persons during the maintenance period of the same year. Seasonal workers 
used to be demanded by KSC production process to perform daily work in 
irrigation agriculture and Factory. They are most needed for cane cutting                   
 Secondary employment: 
The establishment of Kenana project led obviously to the generation 
of secondary employment to meet the growing need of KSC permanent and 
temporary workers. This secondary employment consists of small 
businessmen and private individuals. They provide services including 
market goods, food, other necessities and entertainment. The provision of 
these services was mainly concentrated in El-Higra and Camp 5 market. 
But what is to be noted here is that, so far no statistical data are 
available on the type, number and volume of such services.However 
comparing Kenana Region population given by Kenana police report (which 
amounted to about 95,000 persons for 1998) to the population due to 
permanent employment (which is estimated as 69,500 at same date). The 
population due to secondary employment would have amounted to 37.4%, 
which is considerable figure for development 
As mentioned before, the poor nomads left behind during the process 
of evacuation of the nomads within Kenana Region, whom estimated as 
about 12,000 persons. 
10,000 nomads (over 80%) chose to settle in Abu Tugaba, because 
while being out side the project boundaries, it was yet, the closest to the 
township. What is important to be mentioned here is that, Abu Tugaba 
villages Nomad sons employed with KSC by 1983-84 amounted 383 
person’s only 12 persons of whom had permanent Jobs so the majority were 
working on seasonal wages. As far as the whole population is concerned, the 
majority of the active populations of Abu Tugaba sons were working on 
secondary employment 
  4.2.2 Education Facilities: 
            Education was seen as a mean to accelerate modernization. So that a 
rapid expansion of the educational system was appeared to be the magic key 
to rapid socioeconomic progress. 
It is also seen as the mean to enlighten the population at large. And 
education would have to create, strengthen a sense of national identity and 
solidarity, rather than loyalties to ethnic group or tribe, and have to fulfill its 
role in the passing on of national culture and economic conditions 
(synthesis).The function of urban places as centers of educational provisions 
is well established. 
As far as education in Kenana region is concerned, the people there 
were not concerned with theoretical considerations and objectives, but held 
the realistic view that education was the only way to higher living standards. 
The peasants had seen many examples of children who after going 
secondary school or better still, university had secured jobs which earned 
several times their own income. 
 
Situation in the Region Prior to Kenana Project Inception: 
Until the year 1976, the only educational facilities prevailing in the 
area were the "Coranic Khalwas" beside very few schools in Rabak, El 
Jabelein and Elhadeib, where the sheikh and rich people used to send their 
children for schooling, while the other considered it as a pauperized factor. 
 Education after Kenana Scheme Inception: 
The KSP policy towards education, aims at establishing enough 
schools to accommodate all boys and girls of the KSC employees. 
Therefore, Kenana project has taken a full responsibility from Kindergarten 
up to secondary stage, and even higher education stage. And to practice its 
responsibility Kenana project provided the following: 
a.Kindergarten (Preschool Education): 
  In this type, there are 28 schools for preschool education 
distributed allover Kenana region, accommodating 2446 children and 
66 indergartners, (KSC Education Management Report – 2004). 
b. Basic Education: 
There are 23 schools for basic education accommodating 10241 pupils 
and 282 teachers (KSC Education Management Report ,2004). 
According to the Karplen consultant’s survey and computation for 
the basic education in Kenana Township in 1999, the estimated number of 
pupils at the age of basic education in the township is 5330. The number of 
the actually enrolled pupils is 5184, table.9 
   Table.9 the Township Basic Education – 1999 
Type of School No. of Schools No. of Classes No. of Pupils Average No. of 
Pupils/Class 
Boys School 
Girls School 
Mixed School 
5 
5 
3 
36 
25 
16 
2137 
2164 
883 
59 
62 
55 
Total 13 87 5184 60 
 Source: Computed from Education Department Report and Karplen Consultant Survey, 
1999 
Then the enrollment ratio is over 97% which is considered to be very 
high. It should be noted that the enrollment ratio for Sudan at the same time 
is in the range of 40-45%. Table.9, indicates that the average number of 
pupils in the classroom is 60 pupils, which is relatively high considering the 
maximum capacity of the classroom not to exceed 45 pupils per classroom 
(Ministry of Education Standards). The (1999-Karplen,s Survey) also 
indicates that there are schools for basic education, seven schools in the 
agricultural villages, one in Camp 5 and one in Abu Tugaba village. 
  c. Secondary Education: 
According to year 1999 KSP education report, there are four 
secondary schools in the whole Kenana, 2 for boys and 2 for girls. They 
are all located centrally in Kenana central as a focal point, see Table.10 
    Table.10 Township Secondary Education – 1999 
Type of 
School 
No. of Schools No. of Classes No. of Pupils Average No. of 
Puplis/Class 
Boys School 
Girls School 
2 
2 
13 
10 
677 
571 
52 
57 
Total 4 23 1248 55 
Source: Computed from Education Department Report and Karplen Consultant Survey, 
1999. 
The estimated number of the pupils at the secondary school age in 
Kenana Township and the Agricultural Villages is 3700. This means that the 
enrolment ratio is about 34% which is higher than the target national ratio 
(which is 14% the Ministry of Education Strategy for secondary education is 
to raise the ratio to 30%). What should be noted here is that, the number of 
secondary schools is raised to 6 schools according to KSC education 
department report in year 2003. On the other hand, basic and secondary 
schools education in Kenana region has two types: One belongs to KSC and 
the other to the Government. 
      Table.11  KSC & Kenana locality schools 
Type of School No. of Schools No. of Pupils No. of Teachers 
Basic Schools 
Secondary Schools 
23 
4 
10241 
1247 
282 
57 
Kenana Locality Schools (Governmental) 
Primary Schools 
Secondary Schools 
18 
1 
5124 
310 
235 
23 
Source: KSC Education Department and the Locality 
Table.11 shows that, 80% of the secondary schools number and 
80% of its pupils in Kenana region belong to Kenana Sugar Project. 
And also 56% of the basic schools with its 66.6% of pupils in the area 
belong to Kenana Sugar Project. 
As far as the quality is concerned, comparing the schools in two 
types in the region; it is clear that the schools belong to KSC have a 
well-prepared academic atmosphere, building, furniture, etc. This 
comparison is well defined through photos (1, 2, 3&4). 
d. Higher Education: 
Kenana is accommodating two faculties from two different 
universities: 
- Faculty of Engineering, Department of Mechanical and Chemical 
Engineering, University of El Imam El Mahdi – Rabak 
- Faculty of Extra Mural Studies – Omdurman Islamic University, 
 Photo.5 
 
Photo.1 Kenana Project Basic School in El-Higra Village 
 
 
 
 
Photo.2 Locality (Governmental) Basic School in El-Higra Village 
 
Photo.3   Kenana project Basic School in Abu Tugaba Village 
 
 
Photo.4 Kenana Locality (Governmental) Basic School in Abu                        
Tugaba Village 
 
 
 
 
 
 
 
         Photo.5 Sides from Faculty of Extra Mural Studies- Omdurman Islamic       
University in Kenana Township 
 
 
 
 
 
Summary: 
 From Assessment point of view, school provision in Kenana region in 
terms of quality, supply and demands is considered satisfactory. 
The enrollment ratios in the different educational levels are above the 
national standards and the average number of pupils in the classroom is in 
general acceptable. 
KSC is taking the responsibility of educational operation in Kenana in 
coordination with the Ministry of Education at the Federal and Welaya 
levels, and bearing all the financial expenses of school buildings and up-
keeping all salaries of teaching and administrative staff and all school 
equipments and apparatuses required by educational operations. That puts 
Kenana schools especially the township schools, always in a better position 
compared with schools of the Welaya. 
By considering the above mentioned concerning education facilities 
,the project provided the education services facility at all levels with high 
quality and satisfied quantity freely, therefore, the project is contributed 
positively in providing one of the most vital factors for social development 
in the area contributing to regional development. 
4.2.3 Health Facilities: 
          The World Health Organization (WHO) defines health as "a state of 
complete physical, mental and social well-being and not merely the absence 
of diseases or infirmity”. Health is widely regarded as a "basic need" the 
growing number of urban and rural poor in developing countries suffers 
from lack of adequate health care. 
"Better health for all, therefore, can be conceived as being separate from a 
more just socioeconomic development, of which it is at once a cause and 
consequence, a means and an end" (Donoso, 1978: 102). 
As far as Kenana region is concerned, prior to establishment of 
Kenana project, modern health care was unknown in Kenana land of the 
nomad cultivators. The patients of this area had to travel to neighboring 
towns: Rabak, Kosti, or El Jabalein in search of the necessary medical 
treatment for serious cases. Other cases, which were thought to be not 
serious, were treated locally using native medicines. 
After inception of Kenana project, organized and well-developed 
medical services have been introduced. So the main target for Kenana 
project in this aspect is to aim for achievement for all, level of health that is 
conductive to a high social and economic productivity. This section 
discusses the health services provided in the area in its two forms, the 
preventive and the curative. 
Curative Health Facilities: 
The existing medical facilities provided in Kenana in the form of 
buildings, equipments, or medical staff is considered to be of standard higher 
than the average national or state levels. KSC policy towards health services 
is to provide free medical care to all employees and their dependents and 
also to the employees in the government units stationed in Kenana. Also the 
service is in some cases extended to cover the residents of the neighboring 
villages who are not KSC employees. 
KSC expenditure on health services is very high. The estimated 
budget for the year 1998/1999 is more than 700 millions Sudanese Dinars. 
The staff in health services in Kenana developed from 59 persons in 
1983/84 to 692 in 1998/99.The hierarchy system of curative health facilities 
applied in Kenana is Dispensaries, Health Centers and Hospitals see Fig.5 
The Hospital: Until 1999, the hospital was developed to 250 beds and the 
medical staff to nearly 200 persons, including the following categories: 
 12 specialized doctors visiting Kenana hospital weekly,16 medical 
doctor, 3 pharmacists, 20 medical assistants, 22 lab technicians and 115 
sisters and nurses. The hospital is offering its services to nearly 70,000 
persons (the total population of Kenana project at 1999), so that: 
There is one hospital bed for every 280 persons, one specialized 
doctor for every 4300 persons and one general medical doctor for every 
580-persons.In developing countries, there is one general doctor for every 
3800 persons. As for the Sudan, there is one specialized doctor for every 
10,000 persons and one hospital bed for every 350 persons (Karplen 
Consultant, 1999). Judging from the above ratios the Kenana standard 
compared with the national and international averages seems to be 
acceptable, see photo.6 
The Health Centers: 
Health centers form the 2nd level in the hierarchy of curative health 
services institutions. Health centers mainly offer curative and preventive 
health care services for out patients. In KP area there are 9 health centers 
distributed as shown byTable.12  
Table.12 Distribution of Health Centers in Kenana Region 
No.  Type of Health Service  Location 
1  Health Centre   Township 
2  Health Centre   Agricultural Village 1 
3  Health Centre   Agricultural Village 2 
4  Health Centre   Agricultural Village 3 
5  Health Centre   Agricultural Village 4 
6  Health Centre   Agricultural Village 5 
7  Health Centre   the Production Farm 
8  Health Centre   Workshop (The Town) 
9  Health Centre   Workshop (Eldakhliya) 
10  Dispensary    the Factory 
11  Dispensary    Health School Unit 
12  Dispensary    Military Camp – Township 
Source: Statistical data Report, KSC Health and Medical Services 
Dispensaries: 
These form the 3rd level in the hierarchy of health services. Their function is 
curative, educational and referral. There are three dispensaries in Kenana 
area as shown in table.12 
 
Preventive Health Care Services: 
The 2nd form of health services offered by the health and medical 
department of KSC is the preventive health care services, which delivered in 
the form of:  
a. Environmental health protection facilities. 
b. Maternity, child health, immunization and nutrition. 
c. Health school facilities.  
Kenana being an irrigated area, naturally there will be a number of 
water ponds, canals, and stagnant water. These with the continuing flooding 
of the town drainage system create a potential environment for malaria, 
bilharzias, typhoid and other tropical diseases associated with such an 
environment. 
KP health centers in addition to curative services system, it also offers 
maternal, child health, immunization and nutrition facilities. 
The preventive measures taken by KSC health seems to be ineffective 
especially in the field of mosquitos’ propagation fighting and the stagnant 
water ponds created around the town. 
Conclusion: 
1- Curative health facilities in Kenana is well supported by KSC, 
hence the quality of services provided at all levels is adequate. 
     2- The existing 250 beds hospital located in the central area of the 
town is sufficient at this stage fig.5 
    3- Distribution of higher and lower levels of health services and 
the distribution of population nearly match  
It maybe said in sum, therefore, that Kenana project has done 
relatively well in the term of provision of medical institution to its 
inhabitants, with seem to be equitable geographical distribution (follow the 
settlement hierarchy).i.e. the health care systems structured hierarchy. And 
that provide one of the main sustainable development factors. 
 
 
 Photo.6 Sides from Kenana Township Hospital 
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4.2.4 Housing facilities 
The house is not only the physical component but also community 
service it is great human enterprises serving the material and the spiritual 
needs of man. 
The standards used for housing are: 
1. Housing density: total number of houses per sq. Km/acre etc. 
2. The area concept includes in most cases roads, paths etc. 
3. Plot size: total area reserved for the building(s), yard and garden. 
4. Build-up area: total area used for building (ground – flours space) 
 Therefore, the provision of such facilities was thought to be reasonable in 
terms    of: location for transportation and accessibility in terms of quantitative 
and qualitative services provided for different accommodations and in terms 
of the size and capability of accommodation for fulfillment of the needs of 
different socio-economic groups. As far as Kenana project is concerned, the 
importance of adequate housing as a basic social need and as essential vehicle 
for the economic development and promotion of the project. According to 
Kerplen's survey in year 1999, total housing stock equal to 2172 units, of this 
total 1657 units are located to the senior and junior staff plus some 
government officials, while only 39.8% are occupied by KSC permanent 
workers. 
 
The central villages housing stock: 
The central villages housing stock including those constructed by 
KSC and those inherited amounted to 555 units by early 1980s table.13 
The central villages housing stock consists of houses type T2B, T3B, T4B 
and 4x4 rooms constructed by KSP, and of temporary houses constructed by 
the permanent workers who did not succeed in getting houses built by KSC 
 
 
 
 
Table.13 Central village housing stock by 1980s:  
House type Village(2) Village(3) Village(4) Pump 
station 
Total 
T2B 3 3 - - 6 
T3B 10 10 4 - 24 
T4B - 3 2 56 61 
4x4 Rooms 148 104 - - 252 
Bawacks  14 - - - 14 
Comp Huts - - - 174 174 
Demech 
Campoual 
- - - 11 11 
Puns campo 
Hits 
- - - 13 13 
Total 175 120 6 254 555 
Source: Karplens Review 1999) 
 
The houses constructed by KSC constructed on clayey soil are likely 
to be encountering some physical problems. 
The physical conditions of houses constructed by permanent workers are all 
of temporary nature: the majority is in thatch huts and the rest are in inferior 
materials. 
The physical conditions of such houses are obviously poor and are of high 
potential for fire risks. 
 
Other settlements in the area: (Neighboring Camps): 
As mentioned before for evacuating and resettling the villages and the 
camps residents by early 1980s;  6000 plots were planned in Abu Tuqaba 
Area for resettling the natives and 4000 plots were planned in El Higra 
camp, on the northwestern side of the Township just outside the project 
boundary, for resettling the migrants, Fig.6 
The acute shortages of housing stock, encouraged KSC to decide on 
resettling its permanent workers, living in old camp5, in area just east  
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of El Higra camp, but within the project area, Fig.6.  About 2000 plots were 
to be planned and pegged by KSC survey offices for this purpose. 
During the process of resettlement what is known as camp4 cropped 
out as a new squatter settlement south of KP permanent workers site and 
within the project Boundary fig.6. These squatters consisted mainly of 
temporary agricultural workers. Also a number of KSC villages A2 and A3 
residents left their villages and squatted outside the planned area of new 
comp5. 
KSP policy of resettling its permanent workers, besides allocating a 
plot of 15x15 sq.m for each was to give them substantial housing allowances 
in order to enable them to build their houses, Fig.7. 
KSC supplied these camps and Abu Tugaba residents (whether 
working directly for KSC or not) with high quality piped water, taps outside 
their houses. On the other hand, KP staff members and permanent worker 
living in these camps enjoyed a number of KP facilities including free 
education free medical services, free transport to work and the subsidized 
"produce farm" products. 
 
Abu Tugaba: 
The nomads who settled in Abu Tugaba divided themselves into tribal 
residential clusters. 
The number of KP permanent workers living in Abu Tugaba can be 
assumed (according to Karplen's survey) to over 150 persons. With average 
household size amounted to 8.4 persons, which is very high compared to the 
national average household. 
Also like the camps dwellers, Abu Tugaba KP permanent workers enjoyed a 
number of KSC facilities. 
However, the housing conditions are still rather poor and in need of 
substantial improvements, but unlike the camps dwellers, KSC workers in 
Abu- Tugaba who are living with their families 
within their tribal clusters and with relatively undisturbed social 
structures are rather socially satisfied. 
However, no significant difference can be seen between the houses in 
the amends villages. The vast majority of the houses were built in mud 
layers, the traditional method of construction. Roofing is of local wood, 
reeds ropes and mud and all houses are earth – floored. 
Kosti, Rabak and Elgezira Aba: 
Some members of KSP permanent workforce who failed to get 
housing in the township and who were looking for a better standard of 
housing than in the camps and villages opted as individuals to solve their 
housing question through either living with their families and relative in 
neighboring towns or through renting houses in them. 
According to KSC transport manager's Report in 1999, about 660 workers 
are daily transported to and from their residence in Kosti, Rabak and 
Elgazira Aba Towns. And can be classified as follows: 
  385 persons resident in Kosti Town 
  165 persons resident in Rabak Town, and 
  110 persons resident in Elgezira Aba 
As per Karplen's survey about 64% of these KSC workforces are staff 
members, while the rest are permanent workers. 
 
4.2.5 Shopping Facilities: 
 
Before the inception of KP, there were petty traders in the villages and 
nomadic camps through out the White Nile Province. These groups of petty 
traders came mainly from Kosti and Rabak, they travel by foot or by donkey, 
carrying light goods and fabrics, Fig.3.After the establishment of KP the 
operation of the petty traders changed, they greatly reduced their mobility 
and began carrying a wide range of materials and goods to satisfy the 
emerging demand of the employees of Kenana project. 
The market areas were Souk El Zinc in the central spine of the 
Township and camp 5 Market. The total numbers of plots in both sites was 
approximately 3,000 shop plots. 
Because Souk El Zinc was originally a temporary one, and its 
appearance did not match with the surrounding buildings, so, it transferred to 
camp 5 -El Higra and Abu Tugaba market, and its site was cleared and 
preserved for civic uses as proposed in the structure plan. 
Existing markets in the Area: 
a. Central Market: 
 Kenana central market is not planned, nevertheless, some commercial 
activities have already begun to show up. There is the meat, vegetable and 
fruit market, groceries, bakeries and pharmacies…etc. photo.7. There is also 
a commercial complex in the Youth club one of the function of the centre 
and it contains variety of goods and activities to meet the daily needed 
requirements of the residents and the KSC personnel in general, photo.8. 
There is also two bank branches now perform their services. 
b. The Village Market: 
There are some commercial activities existing in the centers of the 
agricultural villages and the workshop village. The shops are built with 
temporary materials and contain groceries, bakeries and floor mills. The 
activities satisfy to some extent the daily needs of the agricultural workers. 
 
 
 
Photo .7 Kenana Township Vegetables & Fruits Market 
 
    
 
 
Photo .8 Kenana Township Youth Center 
 
 
 
c.Abu Tugaba Market: 
In the village of Abu Tugaba, the market is built along the main street 
passing through the centre of the village. It is one of the biggest market 
around and contains large variety of the daily needed goods, besides, there 
are; car repair garage, electronic repair and selling shops. There are also 
carpentry and metal works small industries. 
This market is well accessible and there are regular bus services to the 
Township and the neighboring villages and camps, photo.9 
d. Camp-5 -El Higra Market: 
This market lies in the centre of camp-5 in the area designated for 
central facilities. There are wide varieties of daily needed goods and services 
but the remarkable feature of this market is that the regional and 
interregional bus terminal lies in the central square. Big portions of Kenana 
residents get their commodities from this market, photo.10 
e. Corner Shops: 
The other type of commercial services offered is: the corner shop 
services. These are the shops scattered in the resident communities, they are 
very accessible, convenient and easy to reach. Most of the corner shops are 
groceries selling mainly the families’ daily needed goods           
There are 3 shops in the Kenana south community area, 37 shops in 
Kenana central, 55 shops in Kenana north and three cooperative societies’ 
one in each of the above areas selling mainly the subsidized products of the 
"produce farm".Fig.8 
There is no information available about corner shops in the camps and 
the village. 
 
 
  
 
Photo .9 Sides from Abu Tugaba Market 
 
  
 
 
 
Photo .10 Sides from El-Higra _Camp-5 Market 
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Summary: 
- The shopping facilities existing in Kenana Township in terms of 
supply and demand of necessary goods and services are in general 
satisfying most of the families daily requirements. 
- The shopping facilities existing in camp 5 -El Higra market and in 
Abu Tugaba market satisfied regional centre commercial facilities 
in term of goods and services. 
- The corner shops scattered in the residential communities and the 
camps and villages markets are playing an important role in this 
respect. 
 From the assessment point of views what is remarkable here is that; 
KP was positively contributed in respect of shopping facilities thereby, 
developed it in term of quantity and quality of goods and services offered. 
And this by providing good environment for shopping facilities development 
to operate. Thereby, the expenditure saved due to unpaid services offered by 
KP, such as; housing services education services , health services, 
transportation means, water supply and electricity , as well as other 
subsidizes goods, led the households to asked for higher order and luxury 
goods and other complementary services, and this in turn compelled the 
shopping centers in the area to change the structure of retailing in term of 
pattern and degree to satisfied their customers needs.  
So, the demand for more extensive services shift the market centers to 
enlarged their work and provided largest choice for the purchase of 
consumer goods. And this contributed directly to socioeconomic growth by 
providing better jobs and creating new jobs concerning this respect as 
secondary employment. 
 
 
4.2.6 Religious Facilities:  
The settlements of KSC are covered by a wide system of religious 
facilities including Mosques, Zawias and even Churches. The number and 
location of these facilities is shown in Table.14 
Table .14 Religious Facilities 
Number Type 
Township Camps and villages 
Mosques 
Zawias 
Churchs 
12 
43 
1 
39 
71 
1 
Total 56 111 
Source: KSC. 
The existence of religious facilities at a reasonable walking distance 
from the residence places is of a great importance especially for the Muslim 
people, in this sense the distribution of Zawias and Mosques in Kenana is 
adequate. Also there are two churches in the area which are adequate to 
serve Christian population.photo.11& photo.12 
4.2.7 Security Facilities: 
All government security institutions including the military, the 
security and the police have establishments within KSC area to give the 
necessary protection for the project assets and the residents. KP provides 
these public institutions with office buildings, housing and social 
privileges.It is understandable that such substantial population of migrants 
with varied social, cultural and ethnic composition coming together rapidly 
within unplanned settlements would breed a notable rate of crimes. 
However, through creating a better-planned environment, improved housing, 
education, a new homogeneous society with fewer crimes would emerge on 
this promising land. 
 
 
Photo .11 Kenana Township main mosque 
 
 
 
 
Photo.12 Mosque in Kenana south 
 
 
 
4.2.8 Recreational and sports Facilities: 
          Introduction  
Recreational provisions for Kenana settlements are very important. Anew 
settlements enclosed inside the boundaries of scheme, and nomadic region 
subjected to no previous development are factors strengthen the importance 
of this aspect.     
The criteria for provision outside recreation used to be developed 
according to the socio-economic condition of each social class, and of the 
society as a whole. 
The function of recreational facilities is to provide physical and 
psychological refreshment for the people. The level of provisions is at the 
residential community and the neighborhoods within it. 
Examples for recreational facilities are clubs, parks, playing fields, 
Libraries, Cinemas, Theatres and many others. 
    In theory, the hierarchy of provision of any social facilities consists of a 
number of levels, each of which is decided according to the population 
supporting the facility like other facilities, recreational facilities demand  
provision, are affected by a number of factors such like cultural and social 
development, age, sex, and expertise and many others. 
 
Existing recreational facilities at the Kenana Township: 
The inherited social clubs namely: 
- the senior staff club at Keana south  
- the junior staff club and the worker club at Kenana central, 
- The workers club at Keana north. 
- The trade Union House and the youth centre are the main 
additions, which were constructed during the 1990s. 
As shown by photos 13&14 and fig.5 
 
 
 
Photo .13   Kenana Township Junior Staff and Workers Club 
 
 
 
Photo .14 Kenana Township Senior Staff Club 
 
 
 
These clubs being well located in each residential community and 
easily accessible provided the main gathering places for Kenana Township 
residents socio-cultural and recreational out and in door activities. 
The open spaces available within the township, which is adequate for 
a substantial number of football playing fields, thus the football sport 
represents a major recreational function. Some of the clubs also practice 
basket ball playing. 
 
Comment on the existing situation: 
a. The available facilities are rather limited to social and sport 
activities and lack such facilities as cinemas, theatres libraries 
family casinos. 
b. The distribution of the socio-cultural and sport clubs is 
adequate and easily accessible, but each club serves a particular 
income group limits the social interaction between the various 
income groups. 
c. The factors of gender and age are rather not well taken into 
consideration. 
d. The provision of green open spaces and parks were rather 
limited, while the spaces for such functions are well provided. 
 
 
 
 
 
 
  
4.3 Economic Sector: 
        4.3.1 Economic Activities Prior to Kenana Project Establishment: 
As mentioned before, Kenana district had been inhabited by a 
different nomadic tribes, who lived in scattered villages in the area. About 
22% of the nomads stayed permanently in their villages during the whole 
year because they depend on government "hafir" which supplied them and 
their cattle with sufficient water. 78% of the population of the area stayed at 
their villages only during the rainy season to cultivate their lands. During 
other seasons they moved from place to place in pursuit of water and grass 
for their cattle, and own subsistence.(Alnur,1986) 
Most of the families of these tribes engaged themselves in cultivation 
of their lands, and most of the lands cultivated by the tribes were 
governmental-owned. The women were engaged in milk products and rural 
handicrafts. 
With regard to the financial status of these people, the majority earned 
very small income. The trends of these tribes involved the seasonal 
cultivated products, mainly beans, and their basic foodstuff. The surplus of 
these products were for commercial or exchange purposes. They also 
practice trade in animal products; milk, butter, skins, and other handicrafts. 
Their commercial centre was at El Khanfaria village where people 
from other villages came periodically to buy and sell their needs. For more 
modern goods, they either had to go to Rabak or Kosti. And during the 
harvesting season, the merchants from these towns used to come to the area 
with goods to sell and seeking agricultural products to buy. 
4.3.2 Production Relations in Kenana Project: 
Kenana Sugar Company operates as a multinational Firm. Production 
relations in Kenana were organized by a series of regulations passed in 1980. 
They were cited as "The Employment Conditions of Kenana Sugar 
Company Limited".The employment conditions were registered at the labor 
office "governmental body that is referred to whenever a problem 
concerning these conditions arises". 
The productions relations for Kenana Sudanese employment are bad 
in some aspects and good in others, when compared with other production 
relations of other companies, employees are arguing that they should be 
given or offered more financial allowance and aids. Their main argument is 
that the increase in income should be related to the increase in the final 
production outputs, or the increase in production sales should be 
accompanied by more equitable results based on the social and economic 
welfare.Yet increase in production or sales are always a result of an increase 
in input resources. Whether financial, equipments, or raw materials, and thus 
the argument remain the vital role of the employment unions and their 
appropriate issues of negotiation. 
One of the good aspects of that employment conditions, is that it tends 
to raise, educate and train the employees. 
4.3.3 KSC Salary Hierarchy: 
According to KSC approved salary hierarchy on March 1999, the 
starting basic monthly salary of grade 1 is SD 3,200, with about 15% 
increment in geometric progression for the other consecutive grades. Thus 
the monthly basic salary for grade 16 is SD 29,440. Computing according 
the starting monthly income including basic salaries and allowances for 
grade 1 and grade 16 amounted to SD 6,400 and 54,550 respectively. 
In comparing this KSP employees structure salary with that for public 
corporations employees, which is relatively better than that government 
employees, it become clear that KSC employees receive substantial 
remunerate payment. The following examples are inductive: 
- While the starting basic salary for KSC grade -1 worker is 3,200 that for 
a public corporation (like Khartoum University) worker is only SD 1,254. 
- While the starting basic salary for KSC grade 15 is 29,440 that for a public 
corporation top employee is SD 7,500. 
4.3.4 KSC Privileges offered in Kind: 
Kenana project employees who are residents of the township and the 
agricultural settlements enjoy the following privileges in kind: 
Free housing, free water supply, free education facilities, free 
electricity supply, free health services, free transport, and subsidized 
milk, meat, vegetable, and fruit.  
Other KSP employees residing in neighboring settlements have access 
to KSC free education and health services, free transport allowance and 
receive some allowance such as housing allowance.Thus, while a public 
corporation employee is to face with his salary and allowance most of his 
needs, a KSC employee substantial privileges in kind, which constitute in 
monetary terms substantial multiples of his basic salary. 
4.3.5 KSC after Services Benefits: 
The after services benefits for KSC employees over and above their 
legal after services, benefits as per social security and labor acts, include: 
a) One month salary for every year of the first 5 years services. 
b) One and half month’s salary for every year above the first 5 years services. 
c) Two months salary for every year above 10 years of services up to 15 years 
services. 
d) Two and a half months salary for every year above 15 years services up to 
25 years services. 
e) Three months salary for every year of service above 25 years. 
f) The maximum limit of after services benefits not to exceed 60 months 
salary. 
Thus, after service benefits are very lucrative, compared to others. 
 
Socio-economic Group Disparity Implication: 
In Kenana, the considerable disparity in income between senior 
management on the one hand, and non-skilled workers on the other hand 
resulted in development of different life styles. The lower income groups 
have probably become permanently settled within the scheme maintained a 
semi-agrarian existence providing work for the family members, also, the 
residential areas containing T3 and T4 houses type’s, see fig .9 have to 
accommodate as additional population of cows, sheep, and poultry. 
4.3.6 Economic Activities: 
Kenana Sugar Project is the major economic activity within the region 
,it was conceived with the objective of securing Sudan and the Arab World 
food supplies. Kenana first export endeavor in 1991/92 concluded in the 
export of 28,000 MT of refined sugar. The year 1996/97 witnessed a big 
jump with exports reaching 162,483 MT, which earned the rate of 
63,500,000$,  
Exporting of sugar from 1991 onwards, has not only enable Kenana to 
increase its cane and sugar production and the share holders received 
“divided on their share holdings, but also provided employment 
opportunities and enable Kenana to provide more services and enhancement 
the working environment, and encouraged the project to deep in 
diversification and intensification schemes. 
4.3.8 Kenana Produce Farm: 
 KP is running a “produce Farm” to supply the township residents 
with basic necessities including vegetable, fruits, milk and meat. Other 
economic activities are of secondary nature generated by small-scale 
investments to serve KSC work force and its dependent population including 
marketing and some small-scale investments in livestock and poultry in the 
peripheral area outside the project boundaries. 
The main objectives of the produce farm since commencement of 
sugar production were: 
a. On one hand; to supply KSC staff and workers with quality 
vegetables, fruits, milk and meat at subsidized prices and, 
b. On the other hand to propagate and develop land scaping trees and 
ornamental plant for the beautification of the township park, streets 
and houses, and to establish protective tree belts and forests. 
4.3.9 Kenana Sugar Product Cost: 
This topic is covered through the indicators given by or summarized 
from three charts, which represent the chart of factory cost, field cost and 
total cost, comparison worldwide. 
The chart of factory cost, fig.10 indicates that: 
- The cost per meter tone (MT) for Kenana factory compared to the 
worldwide is the middle cost, as factory cost for six countries below and 
the cost for the other five countries, represented in the chart, are above 
Kenana factory cost. 
And the field cost chart fig .11 indicates that: 
- Kenana field cost represents the lowest costs compared to worldwide 
field cost. 
And the fig .12 which is the chart for the total cost, indicates that 
Kenana is the one of the five highest total cost compared worldwide. 
Form the above mentioned indicators the following could be 
summarized: 
- Although the factory and field cost of Guat, Malaw and Aust. 
Were higher than that of Kenana, we find that the total cost for 
these countries compared to Kenana sugar total cost, were lower 
than that for Kenana. This obviously mean that there are costs and 
expenditure added and that raised Kenana total cost, which might 
be mainly the 10% of the total cost of Kenana implementation 
offered by Kenana project to bear its responsibility in social 
services. 
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4.4 Physical Aspect: 
The objective of this section is to investigate the changes, which took 
place in the number; size and distribution of settlements in Kenana region 
through time. And to relate such changes to the development of Kenana 
project’s economy and to assessment with respect to criteria chosen, in order 
to come out with impact of Kenana project on shaping the present situation 
of Kenana settlements in different aspects. It will, also, study the aspect of 
infrastructure in the region in such away to come out with what Kenana 
project do concerning this aspect   
4.4.1 Settlement prior to Kenana Project: 
The settlement patterns established before the development of the 
project were essentially related to the type of economy found in the different 
parts of the area. 
Kenana tribe historically used to practice traditional farming together 
with grazing before the structure of Kenana project, depending wholly on 
the rain during the autumns season. They used to farm Dura and Dokhon for 
the household use, and they didn’t have commercial activities, however, 
women used to make mats out of wool. 
The villager live along the white Nile river bank gather during the 
autumn season around the Moharib tribe area, so that they could practice 
traditional agriculture, in the area which is later became KP area. 
After the harvest, they move to cotton scheme of Asalaya and 
Zienoba, which is, belong to Agricultural Reformation Administrative. 
Meanwhile, the Nomads, move south words looking for water and 
grass, until reach Malakal Boundaries. 
This because the Geological nature of the area consists of 
impermeable Rocks – stand as obstacle to extract water, and even so the 
water extracted is salty. Therefore, the inhabitants used to make HAFFIRS 
(trench to collect rainwater), or depend directly on the White Nile water.  
These movements during the year for farming, grazing and water 
supply represent one of the main factors governed the settlement pattern and 
distribution in the area, and result in used to make temporarily houses from 
tents and huts and other local materials. 
The area suffers from the lack of basic services such as health education, 
drinking water, etc. 
Another factor contributes in the settlement pattern, and distribution 
of the settlements in the area prior to Kenana project, is that, there is no 
private transport connecting between settlements within the region, and the 
only available is that transportation link Rabak town with EL-Jebalain 
Town, passing through the area and serve Kenana villages around. 
So one can conclude that, prior to the inception of KP, the region was 
populated by nomads and peasants. The structure of the population in the 
region began changing rapidly and so the nomad settlements organization, 
when the area was selected as a sugar state. 
4.4.2 Land Uses in KP area: 
As illustrated in table.15,the 1976 spatial organization of the leased project 
area, the main land use within the project area obviously consists of the cane 
sugar plantation area (86,300 feddans), the area occupied by the township, 
the factory and the airfield (4760 feddans) then the area occupied by the 
rural settlements (2345 feddans),see Fig.13. 
These areas form the project area, and the designations of the 
functions on land were based mainly on the physical qualities of the project 
area: 
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Table.15 Land use within the project leased area (1976): 
Land use Feddans Net % Grass 
% 
1. Cane Plantation 86.300 92.5 62 
2. Township, factory and 
Airstrip 
4760 5 3.5 
3. Rural settlements  2345 2.5 1.5 
Total 92.405 100 67.5 
Source:KSC 
 
4.4.3 Changes in the settlement patterns in Kenana region: 
This section is concerned with the spatial distribution of settlements 
and with the pattern of changes within the spatial structure of the central 
place system of KP from its early development until 1999. 
The dynamic state of the system is reflected in the structural changes 
that have occurred in population size, central place activities and 
transportation networks, since the beginning of the scheme. 
Theoretical considerations have revealed that central places is an ideal 
hierarchy form groups at different levels of functional complexity, i.e. 
central places in the same group should have approximately similar 
centrality values because, theoretically, they are expected to provide similar 
functions and services to their own residents and to visitors from their 
complementary regions. (Agraa, 1983). 
For the purpose of this study, the major aspects of central place 
activities: retail commercial, administrative and social services; act as points 
of contact between a service centre and its tributary area. 
 
 
Pattern of Villages in KP: 
The main economic reason for the location of village communities in 
the agricultural landscape of the Kenana is clear enough: farmers need to be 
near their fields. This pattern is dictated by the fact that, on the one hand 
sugar cane farming needs the continuous care of the farmer especially during 
the harvest season (Since the harvest period is short which is extending from 
Middle Nov. up to April. And with in this period for every 24 hours there 
must be 24,000 tones of cane cut and transport to the factory. And before 24 
hours the cane to be harvest must be fired).On the other hand, mobility over 
distance is difficult. 
The distribution of these agricultural villages is to a very large extend, 
governed also by the pattern of canalization in Kenana scheme Fig.14  it is 
clear that the influence of these villages on smaller satellite one is related to 
social and administrative aspects rather than to economic ones. 
 
The Functional Hierarchy of the Settlements: 
Kenana sugar project was established in a region suffers from the lack 
of basic infrastructures, and mainly characterized by small communities of 
peasants and nomads. 
Therefore the thoughts for modern town to accommodate the 
management staff as well as the other factory permanent labour force, was 
serious since the project inception. As well as where improved levels of 
standards of living condition and better services lead to more production and 
intern more productivity feedback to improvement of living conditions. 
So Kenana township – based on the above mentioned issues – 
provided with service satisfied all urban needs, such as, shops, schools, 
hospitals, roads and railways, worship places, communication means, … etc. 
With addition to the basic need such as housing, food, electricity, water 
supply. This gave the township merits as central place activities, with 
population concentration, and by which occupies the apex of the hierarchical 
pyramid, of the settlements in the area. 
Fig.13 shows the Township Land uses: 
The early 1976 planning concept put for the organization and 
distribution of the agricultural settlements in the project area was to setup a 
hierarchy of settlements to give equitable access to arrange organizational 
and infrastructural facilities in each of the five agricultural management 
areas. Two central farm villages were proposed for each agricultural 
management area, one of which was to act as the administrative 
headquarters, with workshop, water treatment pant and housing of senior 
staff and permanent farm workers. Related to these central farm villages 
were small satellite settlements not more than 3-4 km distance away, which 
were dispersed and located in relation to the agricultural management of 
cane production areas, as illustrated in Fig.14 
This proposal was changed during the implementation and replaced 
by only one settlement for each of the five agricultural management areas. 
An additional settlement was created later to serve as the central workshop 
located at the pump station number (4). This modification in the settlement 
number and spatial distribution seems to be due to some economical and 
physical reasons. 
As 2001 Development Action Programme proposed, while the 
township is to remain on top of the hierarchy of Kenana region settlements 
as central place activates, the new settlement (central workshop) located at 
the pump station No. (4), be of the second order in the hierarchy by 
providing higher level of social services, including secondary schools, 
hospital, shopping … etc, for the surrounding villages, which then be of the 
third order. 
Dynamic Nature of the Hierarchical System: 
In seeking to analyses dynamic nature of the central place system in 
Kenana region, the study is faced with lack of data to establish central place 
hierarchies. Such data include population number and secondary activities.  
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The functions and services used to identify the central place hierarchy in 
Kenana areas can be classified as follows: 
V- Retail Services such as: Grocer, General store, Bakery, 
Restaurant, Furniture, Fueling station, etc. 
VI- Social services such as schools, dispensary, hospital, social 
services centre… etc. 
VII- Administrative services such KP administration rural council, 
town council and police station, etc. 
VIII- Commercial services, such as banks department ,stores … etc. 
Change in the structure of retailing and thereby in the importance of 
central place is caused by a number of social and economical factors 
operating at regional and national level. The demand for more extensive 
services has added new dimensions to the structure of towns as services 
centers. 
A major factor that has an impact on the demand for consumer goods 
is the mobility of the consumer. Mobility changes the pattern, rather than the 
degree, of the demand since, the more mobile the consumer, the more 
distance he will willing to travel to obtain the goods and services he needs. 
(Agraa, 1983). 
The impact of mobility on the undergoing change in the spatial 
distribution of demand is quite evident. 
Lack, of roads and adequate means of transport in the past compelled 
the people to visit the nearest market, as they usually used animals or just 
walked to purchase their needs and sell their surplus product and Animals. 
With the advent of KP and better roads and transportation means 
followed that, people had the chance widening their market reach. This 
favored the largest market centers where the choice is greatest for the 
purchase of consumer goods. Another factor that has an impact on the spatial 
structure of the region is changes in income and consumption expenditure. 
Changes in expenditure tend to alter the pattern of central places by 
increasing the importance of some functions as central place activities and 
decreasing the significance of the other. (Agraa  ,1983). This factor was 
evident in the case of Kenana Township where, housing services, education, 
health services, transportation means, water supply and electricity were 
provided by KSP, as well as other subsidies goods. Thus the expenditure 
after provision of durable household goods, was shifted to the higher order 
central goods and other complementary services such as furniture, radio, TV, 
Satellite dishes, … etc, therefore, tends to make stores which sell them 
expand and multiply. This shift to tertiary activities that is according to 
sector theory, leads to regional development. And such high order central 
goods are usually located in high order central places. This trend favors the 
large markets of Robak and (Alhigra – Camp-5) Markets.On the other hand, 
smaller settlements are expected to suffer a fall in related demand and 
ultimately a contraction of offered services. 
This trend is serious, for it will lead to further inadequacy in the 
central place system and thus restrain development and modernization. 
4.4.4 Kenana Township Development 
The primary function of Kenana Township is to accommodate the 
management staff as well as the other factory permanent labors. 
The initial planning concept of Kenana Township as illustrated in 
fig.15, was to group the Township function on the two side of a central spine 
of internal communications along the NW to SE axis running with the a 
natural water course (wadi), crossing the township from the factory site in 
the east down to the south west direction, on an area known as a catchment 
area for rain water. The township to be kept at an optimum from the factory 
and the township centre including all necessary facilities located along this 
spine and where the housing communities grouped on both sides of the 
centre. The consequent structure plan (1976) is illustrated by fig .16   
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Kenana projecet management goal is to present the project as a 
"Model Sugar State" worldwide. The management at the same time aware of 
the substantial growth of the project population and its amount pressure on 
the township housing stock, on its social amenities, on its basic and essential 
services and on its sanitary disposal methods and consequent environmental 
hazards, and also aware of the rapid peripheral settlements growth and 
reflected problems. 
The awareness of theses problems associated with the project 
economic development, and the desire to resolve them within a balanced 
development framework, coupled with intention to diversify the economic 
activities by investing in related agro-industries, have led to Kenana project 
management to entrust Karplin Consultants with the task of reviewing the 
existing situation and formulating a structure plan to guide the development 
of Kenana township during the first decade of the 21st century. 
To tackle out this task, the consultant proposed five stages, started by 
task definition followed by the study of the existing situation and plan 
review, then followed by stage of plan promotion and interpretation and 
finally the production of approved final document. This method of approach 
illustrated by fig.17. The general concept of the structure plan that guides the 
Township development up to year 2010 ,satisfy the function, efficiency and 
provision of necessary need, services and facilities in a healthy, green, 
relaxing and beautiful environment. 
The planning of the township cannot be taken in isolation from its sub 
regional context, so the study of the structure plan for the Township was 
widened to include the all settlements in the area, to identify the 
shortcomings in the villages, which might lead to future pressures on the 
township.  
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4.4.5 Kenana project settlements plan: 
4.4.5.1 The Township Structure Plan Proposals (2000 – 2010): 
The constituent components of the new structure plan are as follows: 
The Factory and the Other Industrial Areas: 
 As said before the sitting of the factory has been successfully chosen, 
because of its easy accessibility by road and rail, its proximity to the 
township,  
sugar cane plantation and the main canal, in addition to that, its suitable soil-
conditions and characteristics. The factory occupies an area of 130 hectares, 
sufficient to accommodate its present and future requirements. Photo .15 
The area north and south of the factory is proposed to accommodate 
the related industrial projects, such as, Charcoal, Animal Feed, Industrial 
Alcohol and Yeast, see Fig.6 
The Township Central Functions: 
The central functions of the township centre consist mainly of: 
1. KSC and government administration. 
2. Shopping and other commercial facilities. 
3. Social, recreational and religious facilities. 
Residential Land Area: 
Kenana North, Kenana South and Central, are the three residential 
communities of the Township occupy an area of about 3 km2. Two potential 
residential expansion areas are designated by the consultant to accommodate 
future expansions, see Fig.6 
Other Land Uses of the Western Part of the Area: 
i. The Camps: 
Camps 4, 5 which lies with the project leased area, are to be separated 
from the township by a buffer green zone and to be retained as residential 
land use to accommodate part of Kenana project permanent workers and 
thus  
     to relief the pressure on the Township, see Fig.6 
 
 
 
 
Photo .15 Kenana Sugar Factory 
 
 
 
ii. The Air Strip: 
The airstrip is well located on its south west corner, with a total area 
of about 500,000 sq. m., which is adequate to accommodate the function. 
iii. Waste Treatment Ponds: 
A ditch crossing the Township and draining towards the south west 
into the evaporation ponds carries the factory liquid waster. These ponds 
cover a total area of 750,000 sq. m., and become muddy and filthy for 
most of the year, thus causing health hazards, see Fig.13 
iv. Landscaping: 
The creation of a "Green Environment" is highly emphasized, to match 
the natural beauty of the township, which is not only conductive, but also 
attractive to visitors and with functional advantages including reduction 
of pollution, increasing humidity and reducing dust, minimizing noise, 
reducing temperature, providing shading for pedestrians and beautifying 
and reducing stresses.fig.18 
The township structure plan (2000-2010) caters to achieve these 
landscaping objectives through establishing the following: 
1. Shelterbelts: These to act as: wind breakers, minimizing carbon 
hazards from burning the sugar cane after harvesting and act as 
buffer zones. 
2. The green areas accommodating central functions. 
3. Creation of recreational central functions. 
4. Roads lining, home gardens and special treatment areas. 
         Photo.16 & photo.17 
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Photo.16 Side from Kenana Shelter Belt 
 
 
 Photo.17 Kenana Township Road Lining 
 
 
V. Road Network: 
In addition to that mentioned before concerning this task, the plan 
proposed a new roads and extension to existing ones, such as, extension 
of the main access road of the township to link the proposed southern 
industrial area development zone, and the southern residential 
development zone. Other two new major roads running south north, east 
west of the camps are proposed as alternative links to Kenana - Rabak 
Access Road. 
4.4.5.2 Agricultural Settlements Planning – 1976: 
 
          Each agricultural management area was proposed to contain 
two central farm villages and with a number of small settlements related to 
them. 
Agricultural Settlements Planning Concept: 
a. Central Villages 
As indicated by Fig.19, a central village of about 800 x 800 meters 
was to be accessible from a major road running parallel to a canal and from a 
branching minor road running along the side of the village. 
 A 300m buffer zone was to be created between the canal and the 
village housing area to ensure less risk from bilharzias through bathing and 
drinking canal water 
 A town park was proposed to be located at the center of the village, to 
serve the different grouping and to bring about a sense of place, identity and 
unity. 
b. Small Settlements 
       As indicated by Fig.20, a small settlement was to be accessible 
from a minor road about 300 meters minimum from a secondary canal. 
 The settlement houses were to be grouped around space for the 
settlement facilities. On the perimeter of the settlement a firebreak, which 
also includes vegetable gardens, was proposed.  
 
 
 
 
 
 
 
 
  
 
  
Agricultural Settlements Layout Plans 
a. Central Villages: 
       Fig. 21 gives a typical layout plan of a central farm village 
including KSC administrative requirements  
      The layout maintained the buffer zone with reserve areas for boy’s 
schools, girl’s schools, dispensary and government housing. The buffer zone 
was to be taken up initially as tree nursery into which these facilities were to 
expand. 
b. The Small Settlement: 
            Fig.22 also illustrates the proposed layout of a small 
satellite settlement.  
      The small settlement layout was to consist of about 50 to 60 plots 
with a central space accommodating the water point and the mosque. The 
layout was also to contain a space to all sides for future expansion to serve 
initially as a tree nursery. This future expansion space was to be surrounded 
by 25 meters firebreak and vegetable garden. 
 
 
 
 
 
  
 
 
 
 4.4.6 Township Periphery Land Uses 
El- Higra, Camp- 4 and Camp- 5: 
These camps, which apparently, constitute one settlement, come into 
existence during the early 1980s as a result of Kenana Area Administrative 
Council decision to evacuate and resettle the old camp 5 and the remaining 
villages outside the project area. 
El Higra camp, which was intended to accommodate these migrants 
who did not constitute part of KP permanent workforces, was located south 
of the railway line and immediately west of the project western boundary, 
fig.6. 
Camp 5, was intended to accommodate the migrants who constitute 
part of KP workforce, was located immediately east of El Higra camp, 
within the project area. 
The layout of both El Higra camp and camp 5 was drawn and begged by 
KSC survey administration, based on a rather unsystematic grid iron pattern, 
Fig.6 
The layout provided a central space between El Higra Camp and 
Camp 5, lying immediately west of the project boundary line, 
accommodating at the present as substantial market (serving Kenana region 
area at large), mosque and an open space. 
El Higra camp was also provided with a local centre, accommodating 
at the present a boys' primary school and a secondary school plus an open 
space, Camp-5 was not provided with an adequate local centre space, that its 
primary schools for boys and girls were located on its eastern periphery, 
Following the establishment of these camps, the growing influx of 
migrants, led to the squatting of the area south-east camp- 5 within the 
project area ,presently known as camp-4.The rapid growth of this illegal area 
over crowding conditions and lack of accessibility, led to the intervention of 
KSP survey administration to facilitate grid-iron access roads, fig.6. These 
camps occupied a total area of about 6 sq. km. 
El Sabha and El Tugaba Villages: 
Some villages were resettled in an area just outside the project 
southern boundary, presently, known as Abu Tugaba village, El Sabha 
village, remained within the project area, south of the factory site. 
El Tugaba village was planned and pegged by KSP survey 
administration, fig .6 
El Sabha village remained unplanned with the project area. Its 
location being on the southern side of the factory is locking as the future 
growth of other sugar related industries. 
4.4.7 Roads Transportation and Communication: 
The Integration of rural areas into the national economy can only be 
achieved through key urban-rural linkages. There are several types of 
linkages exist, economic linkage, physical linkage, social linkages and 
administrative linkage, these linkages can mainly be attained through 
transportation and communications. 
As mentioned before, transportation and communications are regarded 
as major location determinants since access to the main market and to link 
producers, is still important. Good transport is the one of the main factors for 
production extension. Although roads are generally most suitable for feeder 
transport, railway lines can be used for this purpose in industrializing 
regions 
The transport sector has effects on resources mobility and on regional 
specialization 
.As for as Kenana project is concerned what Kenana do in this respect 
can be summarized as follows: 
 
 
 
Access Roads: 
Kenana factory and Township are connected to Rabak Town by two 
access roads fig.14 
One road has a total length of 24.5 km from Rabak to the factory and 
it is well linked to Assalaya. While the second has, a total length of 25.5 km 
from Rabak to the factory ands has a direct link with Alsalam Road. Both 
roads are linked to Sinnar-Kosti National Highway. 
Township Roads: 
As illustrated in fig .23, the Township is connected by a network of 
earth roads of total length of more than 20 km. The width of roads varies, 
generally 15 meters to 20 meters. The main roads cross mostly in round 
about and less frequently in T or y Junctions. The volume of traffic may be 
estimated around 50 vehicles per hour in peak hours. These roads such as 
those roads linking the factory with the town centre, and the town centre 
with the airport. 
Also the town ship and the factory were linked with the other 
settlements in the area such as that road linking Abu Tugaba community 
with camp 4, 5 and ElHigra communities passing through the township. 
Kenana Agricultural-Villages Roads: 
These roads are covered with gravel to a height of 40 cm. for the 
accessibility the rainy season. And it's subject to annual maintenance for the 
regular over grading during the crushing seasons. The total distance of these 
roads is approximately about 60 km and 15m width. 
Kenana Cane Haulage Roads: 
The cane haulage roads are the field roads that mostly are parallel to 
primary canal, fig.14. All the cane delivered to the factory for crushing is 
through these roads, they receive intensive maintenance before and after the 
crushing seasons. 
The general road levels are getting lower than the primary canal bed 
level for the continuous earth moving without regular substitution. 
4.4.8 Rail Transport: 
Kenana factory is linked by a railway spur through Rabak to the 
National Railway Network. The spur is of length about 40 kilometers. The 
line from the factory runs westwards the White Nile for about 10 km and 
then follows the White Nile northwards up-to Rabak. 
The line used for the transportation of sugar mainly to Port Sudan and 
Nyala, and it is also used for transport of fuel fig.14 
4.4.9 Air Transport:  
Kenana township is served by an airport located at the southern 
boundaries of the township fig .5 
The airport is linked to the town by the Airport road and by the State 
road, which connects to Rabak and Kosti. The Airport can thus serve 
Kenana Township as well as Rabak and Kosti when required. 
Kenana airport is considered as one of the important airports in the 
country because of; it is geographic location, adequacy of the ground 
conditions, adequacy of the airfield, and availability of electric power. 
The airport is mainly serves the agricultural airplanes. 
4.4.10 Telecommunications System: 
Kenana depends on wireless system for the international 
communications. They use VHF radio system in agriculture and 
administration areas. Also Kenana installed telephone exchange for 
interconnecting different department together using under telephone cables. 
And installed earth station for the international communication, and now 
Sudatel telephones services covered all the area of the Township and the 
neighboring settlement residents. Also the Township is covered with Internet 
services. 
Also Kenana installed one Satellite with receiving station together 
with TV transmitter. 
4.4.11 Means of Transport: 
Kenana area is reasonably served by external and internal 
transportation means. And it is well connected to the capital of the country 
and to the cities by national highway network through Rabak Town. 
Consequently, it can be said that Kenana Town can be reached by 
road easily from various parts of the country. Also a number of buses and 
minibuses with different capacities operate in various routes within the 
Township and neighboring settlements. 
4.4.12 Summary: 
Kenana can be said to have a reasonable planning system as far as the 
road hierarchy is concerned. 
As for the construction of theses roads most of them are earth tracks, 
while others are of a gravel construction. The asphalt pavement type of 
construction is limited to the access roads and the end of the plantation roads 
that leading to the factory 
These unpaved roads caused dust generated from moving trucks 
especially at the peak hours. Consequently, environmental hazard arose due 
to air pollution. Also without provision of all weather roads, the dispersed 
settlements are difficult to reach specially in autumn. 
As for telecommunication systems are concerned Kenana project 
introduced recently the modernization of the telecommunication systems to 
cope with for the first decade of the 21st century. 
Therefore, from the above mentioned aspect concerning transportation 
and communication, and comparing with the only available Rabak-Al 
Gabalien Transportation line and that of very primitive means of 
transportation prevailed in the area that serve the area before Kenana project 
establishment; it is obviously that Kenana introduced a considerable factor 
for regional development. 
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4.4.13 Water Supply: 
As mentioned before the geological nature of Kenana region stand as 
obstacle for ground water to be used or costly to be, so prior to Kenana 
project establishment, most of the inhabitants in the Area tending to 
construct (Hafirs) to conserve rainwater or directly depends on the White 
Nile water. 
There for a lot of time spend and afford consumed for provision of 
water and even so, the water provided was not hygienic. 
Kenana Project since its inception tend to provided water supply to 
the area, by introducing raw water sources, treatment plant and distribution 
Network. 
      Source and Treatment works: 
The Township, the factory and some of the adjacent settlements are all 
fed from a modern central conventional water treatment plant. The source of 
raw water is the White Nile where raw water is taken from the nearby canal 
and then treated and pumped to the elevated tanks and to the distribution 
network. 
  Water for villages and camps outside the township was previously 
supplied form small treatment package plant (Aquapacs) extracting raw 
water form the irrigation canals. 
Recently the system of treatment has been substantially developed 
where large unit is now used with rapid sand filters instead of pressure filters 
use in (Aquapacs).photo.19. These units, producing treated water for 
satisfying potable water requirements. 
Distribution Network: 
Water distribution network for the township was erected in 1976-
1977.  
Recently at (year 2000) water, network systems have been executed to 
supply water for the neighboring settlements to the townships (camp 5 and 
Abu Tugaba) which contributed significantly to the welfare of the residents 
in these locations. 
 
 
Photo .18 El-Higra Transportation Terminals 
 
Photo.19 Camp-5 Water Supply Unit 
 
 
Conclusion: 
Water production from treatment plants is adequate to satisfy the 
different requirements (domestic, industry, irrigation  ... etc). Consequently, 
the provision of safe water supply creates opportunities for extension waters 
in agriculture, animal husbandry, health, child welfare and home economics. 
In addition, the reduced walking distance to the water sources save 
time, energy and eliminated drudgery 
As for as regional development is concerned Kenana project provided 
hygienic water supply for their inhabitant which led to socio-economic 
development  
4.4.14 Electricity supply: 
Electricity can yield considerable benefits from both social and 
economic point of view. One important benefit is that electricity adds 
considerably to the standard of living. The improvement may appear in the 
house holds (Lighting, domestic applicances) and in public life (lighting, in 
medical centers, telecommunication purposes... etc. in addition to the benefit 
of: 
a. Electricity introducing in to industry for powering tools. 
b. Electricity introducing in to agriculture for water pumping in 
irrigation systems. 
Therefore, improvement of living circumstances and development of 
means of production are of paramount importance. 
As far as Kenana project is concerned, before its inception, electrical 
power was completely absent. 
 Electrical power supplies for Kenana are composed of power supply 
facilities and power distribution networks. 
Electrical demand in Kenana is generated by the Factory, irrigation and the 
town ships. 
Power supply facilities for Kenana were designated to cover the needs 
for all three categories, factory, irrigation and the township. 
Five turbo generators capable of developing 50-MW were 
constructed. Generally the generation facilities are in good looking order. 
The process of sugar production is very much dependant on the two 
Backpressure turbine being operational during the whole crushing season. 
The distribution networks for the factory suffers from rigidity 
regarding single busbar arrangement with no sectionalized facilities, and 
single source feeds for very important sections.The irrigation is the major 
load, 22MW in its peak; most of the time the pumping station No. 1 at the 
river is fed from the national grid and suffers the frequent unplanned 
interruptions. 
The 33KV irrigation network being long overhead lines (40Km lines) 
is prone to frequent transient and genuine faults. The township is fed directly 
from the main 11 KV switchboard through three feeders. As compared to the 
factory load and the irrigation load the township load is small of about 3.5 
Mw peak. 
Avery marked feature in the distribution network is the peak demand 
of (3.5 MW) as compared with the total installed transformers capacity of 
(13.5MW) which indicates low utilization factor. Though, heavy air 
conditioning loads installed in the houses and offices. 
Conclusion: 
  KSP is the only sugar producing project is Sudan, which generate 
electrical power to meat not only its production needs of agriculture and 
factory, but also its township and agricultural settlements needs. And now 
electrical supply is available free of charge to all types of consumers within 
Kenana. 
But what can be adopted here as drawbacks of the system is that, although 
there is remarkable surplus of electricity generated   that feeding Kenana 
project, no policy adopted regarding electrification of the surrounding 
villages  or even regarding supply facilities for private houses of people not 
employed by Kenana ,but residing there and extending some services  to 
Kenana staff. 
 
 
4.5 The Environmental Hazards 
Environment as the set of phenomena and conditions that encompasses man, 
is the only thing in which man seeks to accommodate himself by a proper 
exploitation of natural resources (world commission on environment and 
development 1990). 
Kenana Sugar project as one of the largest integrated sugar state in the 
world is facing a number of environmental hazards related to the different 
activities in the project, photo.20& photo.21, such as: 
I. Smoke, heat and burned residuals produced during the pre-harvest 
burnt sugar cane process. 
II. Gasses emitting from factory. 
III. Filter Cake and bagasse residuals. 
IV. Dust accumulation produced by the heavy traffic movement in un-
paved roads. 
V. Effluent of waste water from the factory. 
VI. Waste water from defective and overloaded sanitary systems. 
VII. Poor drainage of excess irrigation water and ponding of storm water 
runoff. 
VIII. Water related diseases due to canalization system 
These hazards can be categorized as, Air, Water and land pollutions. 
Some protection means were developed to reduce the pollutions effect. 
The following tables depicted and illustrated the mitigation means adopted 
by Kenana project to minimize, and protect from the above mentioned as 
environmental hazards. 
The location of the factory in a general site between the sugar cane 
production area and the township was environmentally commendable 
because it allows for factory smoke movement along the prevailing North-
South wind direction. Thus avoiding pollution from township. (Elhoweris, 
2003).  
And in this case the environmental factor became important for 
location decision. 
Table .16 Mitigation means adopted by KP to minimize environmental 
hazards 
Air Pollutions 
Cause of pollution Mitigation means  
1. Smoke from fire setting to sugar 
cane as pre-harvest requirements 
 
1.1 Planting green belts as the structure plan 
proposals. 
1.2 Developing type of sugar cane where fire 
setting is not requirement. 
2. Emission of gases from factory's 
chimneys 
 
2.1 Planting green belts. 
2.2 installing equipments to entrap gases that 
emitting from the chimneys 
3. Baggosses particles 3.1 Green belts and protective equipments  
4. Dust generated by moving truck on 
un-paved roads. 
4.1 Paving main roads and direct heavy trucks 
to use those roads 
Water Pollution 
1. Effluent from factory 1.1 Sewerage system  
2. Defective sanitary facilities 2.1 Water borne sewerage system 
3. Recycling of raw water for cooling 
process in factory (deterioration of 
water quality by Baggasse particles) 
3.1 Monitoring quality of recycling raw water 
and adequate measures shall be adopted. 
Land Pollution 
1. Huge amount of cakes and mud from 
filtering process and boilers ash 
residuals 
1.1 Utilizing these solid to produce fertilizers 
or additives for building, materials … etc. 
proper land fill disposal of this solid waste 
of major organic origin 
2. sludge generated from factory 
effluent and from evacuated wastes of 
the cesspools, holding and septic tanks 
2.1 Eriction of water borne sewerage system 
for both the factory and domestic effluents.
 
3. Flooding of low lands 3.1 Hydrological study to propose and 
implement drainage scheme for natural 
courses 
Source: KSC Development Action programs Sep. 2001 
 
 
 
 
 
Photo 20   KSP Field & factory Environmental Hazard 
 
 
 
 
 
 
 
                           Photo21 Kenana Field canalization system 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
CHAPTER FIVE 
MAIN CONCLUSIONS, ASSESSMENT &RECOMMENDATION 
 
 
 
 
 
 
 
 
 
 
 
 
  
5.1 Main Conclusions: 
From this study, the following conclusion can be summarized: 
(1) Prior to Kenana project establishment, Kenana region was 
populated by nomads and peasants with traditional life style 
and seasonal movements, therefore, animal breeding and 
traditional agriculture were the dominant activities. 
(2) Kenana region characterized by, hot and sunny climate 
appropriate topography, large are of good soil, scanty 
natural vegetation, rainfed …etc, which makes it very 
suitable to irrigated sugar cane, and for settlement to be 
established. 
(3) The pattern of Kenana region was completely changed by 
the inception of Kenana project. Large-scale settlement 
occurred over increasingly large area of land provided by 
the progressive extensions of the scheme. This necessitated 
the physical creation of new settlements to accommodate 
the new elements of settlers. 
(4) Before the inception of Kenana project, most of the 
communities in the region are either too mobile or living on 
settlements, which are too small to be economically 
provided with services. Therefore, the region was markedly 
underdeveloped, particularly in terms of physical and social 
services, this combines restrictions on employment options 
to form a strong push factors that generate the foresaid 
migration from the area. 
(5) The dependence of cane agricultural operations on a large 
number of labor force and the better education, incomes and 
job opportunities, … etc., provided by Kenana project, 
opened up the region to migrants, which has resulted in 
further expansion  of settlements and the creation of labor 
camps. 
(6)  The main target of KP as a multinational project was 
fulfilled by obtaining money required for investment from 
rich Arab countries, introducing technology from the 
industrial world and the exploitation of the local resources 
of the host country. 
(7) Although the project was directed to productivity, 
education, health, housing and other services were 
developed due to shift to social development as tool for 
productivity increase. But still, the main argument of 
Kenana employees is that, the increase in production sales 
should be accompanied by more equitable results based on 
the social and economic welfare. 
(8) The project provided the education services facility at all 
levels with high quality and satisfied quantity. And the ratio 
of the enrolled pupils in the different educational levels are 
above the national standard. This service distributed among 
various grades of settlements of the region in a hierarchical 
pattern. 
(9) Kenana project provided free medical care with acceptable 
standard and hierarchical structured, to all as Kenana 
project employees and government unit stationed in 
Kenana. In addition, these services, in some cases extended 
to cover the residents of the neighboring villages who are 
not KP employees. 
          (10)The shopping facilities existing in Kenana Township in terms 
of supply and demand of necessary goods and services are 
generally satisfying most of the families daily requirements. 
On the other hand, the shopping facilities existing in camp-5- 
Elhigra and in Abu Tugaba markets satisfied regional centre 
commercial facilities in term of goods and services. 
(11)As far as, Kenana Township is concerned, the existence of                 
recreational facilities in terms of clubs is well located in each 
residential community and easily accessible provided the main 
gathering places. On the other hand, in term of open places 
facilities, the provision of spaces for such functions are well 
provided but the provision of green open spaces and parks were 
rather limited. 
             (12)The distribution of mosques and Zawias in Kenana is adequate. 
In                                    addition, there are two churches in the 
area, which are adequate to serve Christian population. 
(13)Provision of houses conceived by Kenana project as essential 
vehicle for the economic development and promotion of the 
project. Thus, the total housing stock provided by the project 
reached 2172 units. 
  (14)Due to shortage of housing in Kenana Township, and low standard 
of housing provided in camps and villages, about 660 of Kenana 
project worker are daily transported to and from their residence in 
Kosti, Rabak and Elgazira Aba Towns. 
(15)Kenana project employees receive substantial remunerate payment 
than public corporations employees in the Sudan. Also Kenana 
project after services benefits are very lucrative. 
(16)There is a considerable disparity in income between different 
groups of Kenana project employees, such as senior management 
group and non-skilled workers group, resulted in development of 
different life styles. 
(17)The majority of Kenana local people were working either as 
seasonal workers in Kenana project or on secondary employment, 
and this due to absent of education system in the region prior to 
Kenana project. 
(18)The highest density recorded by Kenana region which is(73 persons 
per square kilometer), compared to national one with average of( 
10 persons per square kilometer) and large size of household which 
is recorded 8.13 persons, indicates that the region has ability to 
attract migration. 
(19)Exporting of sugar from 1991 onwards, enabled KP to provide 
more services, enhancement the working environment and 
encouraged the project to deep in diversification, intensification 
and linkage schemes. 
(20)The "produce farm" running by Kenana project, supply the 
township residents with basic necessities including vegetable, 
fruits, milk and meat with subsidized prices, and ornamental plant 
for the beautification of the township parks, streets and houses, and 
also establish protective trees belts and forests. 
(21)Intensification and diversification schemes have formed another 
action intended to improve the quality of life of the people in the 
area. 
(22)Kenana projects privileges enjoyed in kind increased amount of 
cash to the employees and enable them to establish new living 
styles, thus shift the purchasing power in the area to purchase higher 
order goods and services. This on the other hand, compelled the 
local centers in Abu Togaba, El Higra and Camp 5 to introduce these 
luxurious goods and a service in the region in order to keep their 
customers, thus caused reinforcement to the commercial and trade 
sectors in the region, and has obvious impact on the spatial structure 
of the region. 
(23)The project has brought about a major change of population. 
Nomads and semi-nomads originally, they have been sedentarised 
by the project. From this and due to continuous migration, ethnic, 
demographic and cultural modifications have resulted. 
(24)The existence of a central place hierarchy in the region (Kenana 
Township, the central villages and the agricultural villages) with a 
regular pattern of central place activity does take place and that the 
larger the size of the settlement, the greater is its total number of 
functions and services. 
(25)Although, the field and the factory cost of Kenana sugar product 
represents the lower compared worldwide, the total cost of Kenana 
sugar product is rather high and this is due to additional 
expenditures paid by Kenana project in order to bear it s 
responsibility in social services. 
(26) The distribution of the agricultural villages is to a very large 
extends  
   governed by the pattern of canalization in Kenana Scheme. 
 (27) Kenana area is reasonably served by extended and internal 
transportation means, and it has a reanable planning system as far 
as the road hierarchy is concerned. But most of these roads are 
earth tracks, while others of a gravel construction. The asphalt 
pavement type of construction is limited to the access roads and 
the end of the plantation roads that leading to the factory. Also 
Kenana factory is linked by a railway spur through Rabak to the 
national railway network. 
(28) Electrical power demand in Kenana is generated by the factory, 
irrigation and the township. Power supply facilities for Kenana 
were covering the needs for all these three categories, with surplus. 
(29) Kenana project provided safe water supply to the area, by 
introducing raw water sources, treatment plant and distribution 
network. And this creates opportunities for extension waters in 
agriculture, animal husbandry, health, child welfare and home 
economics. Also, the reduced walking distance to the water 
sources, safe time, efforts and eliminated drudgery. 
 (30)The general concept of the structure plan that guides the township 
development up to year 2010 based on; satisfy the function, 
efficiency and provision of necessary need, services and facilities in 
a healthy, green, relaxing and beautiful environment. 
(31)Kenana township structure plan (2000-2010) was widened to include 
the whole settlement in the area, to identify the shortcoming in the 
village led to pressure on the township and how to overcome these 
problems. 
 (32)Kenana Township is served by an airport located at the southern 
boundaries of the township, this airport serve Kenana Township as 
well as Rabak and Kosti when required. 
 (33)The indigenous vegetation and wild life of the Kenana has nearly 
disappeared due to establishment of Kenana project. Also 
substantial population of migrants with varied social, cultural and 
ethnic composition coming together with unplanned settlements 
such as camp 4, would bread, a notable rate of crime in the area. 
 (34)Kenana project facing a number of environmental hazards related to 
the different activities in the project such as: irrigation system 
(canalization system), the use of fertilizers, insecticides … etc., 
moving tracks on unpaved roads, effluent of waste water and 
overloaded sanitary systems. These hazards can be categorized as 
air, water and land pollutions, and it has been associated with 
contaminations that affect life in the region. 
(35) The township surface water is naturally drained through the wadi, 
which is used for discharging factory wastewater effluent. 
(36) The substantial expansion possibilities of the township are very 
limited indeed. The only potential growth possibility is about 2x2 sq. 
km. 
(37) The township electrical supply is in excess compared to its present 
requirements. This situation coupled with Kenana project policy of free 
supply led to the extensive use of air conditioners, cookers and other 
electrical appliances. 
  (38) The distribution of socio-cultural and sport clubs is adequate and 
easily accessible, but each club serves a particular income group. 
This grouping limits the social interaction between the various 
income groups. 
  (39) The available facilities are rather limited to social and sport activities 
and lack such facilities as cinemas, libraries, and family casinos. 
   (40) kenana population increase faster and if the same rate of growth 
continue and according to karplen's structure plan, it would amounted 
to about 150,000 person by year 2010 while the estimated population 
for year 1998 amounted to about 95,500 persons. 
(41) Services has been provided and developed sequentially especially for 
the township, but the villages and scattered worker camps need more 
services. 
(42) Aspects such as transportation links, introduction of electricity and 
connection to water supply and jobs creation are the most important 
tools for regional development, developed in the region with KP.                              
 
The impact of the project on Regional development: 
From this study the following evaluation can be drown: 
1- Kenana project has a positive impact in developing Kenana region 
socially, economically and physically (Human settlement pattern and 
distribution). 
2- Kenana scheme has a negative impact on the environment by 
introducing environmental Hazards i.e. causing air, land and water 
pollution in the region and causing in existence of squatter settlements 
in the area. 
3- Inspite of high paying by kenana project to social sector, yet the 
project economically well developed and attained high productivity. 
Then improving the standard of living leads increase the productivity.  
 
 
5.2 Recommendations: 
(1) Light needed to throw towards faster increase in population of the 
region, thereby, continuous development of services and jobs 
opportunities are needed to fulfill the need of considerable excess 
population expected. 
(2) It is necessity that Kenana project must contribute with a reasonable 
percentage for financing local services, not as a gifts offering by the 
project, but as one of its assigned jobs that it must to do. 
The priority of the work to local inhabitants needs to become policy 
adopted by the project. 
(3)In order to adopt the flow of services in a hierarchy manner, while the 
township is to remain on top of the hierarchy of Kenana region 
settlements as central place activities, the new settlement (central 
workshop) located at the pump station No. (4), be the second order in 
the hierarchy by providing higher level of social services for the 
surrounding villages, which then be of the third order. 
(4)In order to reduce environmental and security hazards surrounding the 
region, the study recommended that: 
i. Establishing; shelter belts, green areas and recreational 
(accommodating central function). 
ii.Establishing home gardens and special treatment areas and 
continue in program of roads lining. 
iii.Paving the main roads and direct heavy tracks to use it. 
iv. Planning the unplanned settlements in the region such as camp-4 
and adopting viable policies towards coming migrants and 
settlements extensions. 
v. Erection of water borne sewerage system both for the factory and 
for domestic effluent. 
vi.By creating a better-planned environment, improved housing, 
education, healt1hy … etc, a new homogeneous society with fewer 
crimes would emerge. 
     (5)Camps 4 and 5 are to be separated from the township by buffer green 
zone and to be retained as residential land use, as available 
alternatives to accommodate second order settlers, due to limitation of 
the township possibilities to expand. 
(6)Redistribution of socio-cultural and sport clubs in such a manner that, 
the income group becomes not the major factor. Therefore, 
distributing in a manner such as departmental groups, including all the 
members in such department(s), will contribute in extend the social 
interaction between the various income groups in the region 
(7)Savings of electricity can be activated through adopting viable policy. 
Such savings would be use to extending electricity services to 
neighboring settlements of Abu Tugabba, camp- 5 and Elhigra. 
(8)Facilities such as recreation require development, and provision of 
new ones is essential, public area for recreation is needed. 
(9)The existing 250 beds hospital located in the central area of the town 
is sufficient at this stage but. In the future, another hospital might be 
needed. 
(10)Consideration needed to directed towards the new white Nile sugar 
project that will be established near by kenana region, which may 
causes changes in the settlements arrangement and distribution of 
the population in the region. 
(11)We recommend further research in this field to discover and solve 
regional planning aspects in Kenana project regional sphere 
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ﺔﻴﺒﺭﻌﻟﺍ ﺔﻐﻠﻟﺎﺒ ﺭﺩﺎﺼﻤﻟﺍ:  
، ﻋﺜﻤﺎﻥ ﻤﺤﻤﺩ؛ ﺍﻟﻤﺎﺤﻲ، ﻋﺩﻻﻥ ﺍﻟﺼﺩﻴﻕ ﺭﺍﺤﻤﺩ، ﻋﻭﺽ ﺍﻟﻜﺭﻴﻡ ﻤﺤﻤﺩ؛ ﺍﻟﺨﻴ .1
ﺍﻟﺤﺎﻟﺔ ﺍﻟﺭﺍﻫﻨﺔ ﻟﻠﺴﻜﻥ ﺍﻟﺤﻀﺭﻱ ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥ، ﻨﺩﻭﺓ ﺍﻟﺤﺎﻟﺔ ﺍﻟﺭﺍﻫﻨﺔ ﻟﻠﺴﻜﻥ (: 8991)
ﺍﻟﺤﻀﺭﻱ ﻓﻲ ﺍﻟﻌﺎﻟﻡ ﺍﻟﻌﺭﺒﻲ، ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺴﻭﺩﺍﻨﻴﺔ ﻟﺘﻘﻴﻴﻡ ﺍﻟﻤﺴﺘﻭﻁﻨﺎﺕ ﺍﻟﺒﺸﺭﻴﺔ، 
ﻘﻭﻤﻲ ﻟﻠﺒﺤﻭﺙ، ﻭﺯﺍﺭﺓ ﺍﻟﺸﺌﻭﻥ ﺍﻟﻬﻨﺩﺴﻴﺔ، ﻭﻻﻴﺔ ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ، ﺍﻟﻤﺭﻜﺯ ﺍﻟ
 .ﺍﻟﺨﺭﻁﻭﻡ، ﻗﺎﻋﺔ ﺍﻟﺸﺎﺭﻗﺔ، ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ
ﺼﻨﺎﻋﺔ ﺍﻟﺴﻜﺭ ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥ، ﺘﻁﺒﻴﻕ ﻋﻠﻰ ﺩﺍﻟﺔ ﺇﻨﺘﺎﺝ (: 2002)ﺍﺤﻤﺩ، ﺘﻬﺎﻨﻲ ﺤﻤﺯﺓ  .2
، (ﻏﻴﺭ ﻤﻨﺸﻭﺭﺓ)ﺍﻟﺴﻜﺭ ﺒﻤﺼﻨﻊ ﺴﻜﺭ ﻜﻨﺎﻨﺔ، ﺭﺴﺎﻟﺔ ﻤﺎﺠﺴﺘﻴﺭ ﻓﻲ ﺍﻟﺘﺨﻁﻴﻁ ﺍﻟﺘﻨﻤﻭﻱ 
 .ﻭﻡﻜﻠﻴﺔ ﺍﻟﺩﺭﺍﺴﺎﺕ ﺍﻹﻨﻤﺎﺌﻴﺔ، ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁ
ﺍﻟﻌﺭﺽ ﺍﻻﻗﺘﺼﺎﺩﻱ، (: 0002)ﺍﻻﺩﺍﺭﺓ ﺍﻟﻌﺎﻤﺔ ﻟﻠﺴﻴﺎﺴﺎﺕ ﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﻭﺍﻟﺒﺭﺍﻤﺞ  .3
 .ﻭﺯﺍﺭﺓ ﺍﻟﻤﺎﻟﻴﺔ ﻭﺍﻻﻗﺘﺼﺎﺩ ﺍﻟﻭﻁﻨﻲ، ﺠﻤﻬﻭﺭﻴﺔ ﺍﻟﺴﻭﺩﺍﻥ
 ﻤﺒﺎﺩﺉ ﺠﻐﺭﺍﻓﻴﺔ ﺍﻟﺼﻨﺎﻋﺔ، ﻤﻁﺒﻌﺔ ﺍﻟﺤﻭﺍﺩﺙ، ﺒﻐﺩﺍﺩ(: 1891)ﺍﻟﺩﻴﺏ، ﻤﺤﻤﺩ ﻤﺤﻤﻭﺩ  .4
ﻟﺨﺩﻤﺎﺕ ﺩﻭﺭ ﺍﻟﻤﺭﻜﺯ ﺍﻹﻗﻠﻴﻤﻲ ﻓﻲ ﺘﻘﺩﻴﻡ ﺍ(: 1002)ﺤﺎﻤﺩ، ﺼﻼﺡ ﺍﻟﺩﻴﻥ ﻋﺒﺩ ﺍﷲ  .5
ﻏﻴﺭ ) ﺍﻟﻤﺭﻜﺯﻴﺔ، ﺩﺭﺍﺴﺔ ﺤﺎﻟﺔ ﻤﺩﻴﻨﺔ ﺍﻟﻔﺎﺸﺭ، ﺭﺴﺎﻟﺔ ﻤﺎﺠﺴﺘﻴﺭ ﻓﻲ ﺍﻟﺘﺨﻁﻴﻁ ﺍﻟﻌﻤﺭﺍﻨﻲ
 .، ﻜﻠﻴﺔ ﺍﻟﻬﻨﺩﺴﺔ ﻭﺍﻟﻌﻤﺎﺭﺓ، ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ(ﻤﻨﺸﻭﺭﺓ
ﺍﻵﺜﺎﺭ ﺍﻻﻗﺘﺼﺎﺩﻴﺔ ﻭﺍﻻﺠﺘﻤﺎﻋﻴﺔ ﻟﺘﺭﻜﻴﺯ ﺼﻨﺎﻋﺔ ﺍﻟﺴﻜﺭ (: 0002)ﺠﻤﻌﺔ، ﺇﺒﺭﺍﻫﻴﻡ ﺁﺩﻡ  .6
، ﻗﺴﻡ (ﻤﻨﺸﻭﺭﺓﻏﻴﺭ )ﺒﻭﻻﻴﺔ ﺍﻟﻨﻴل ﺍﻷﺒﻴﺽ، ﺭﺴﺎﻟﺔ ﻤﺎﺠﺴﺘﻴﺭ ﻓﻲ ﺍﻟﺠﻐﺭﺍﻓﻴﺎ 
 .ﺍﻟﺠﻐﺭﺍﻓﻴﺎ، ﻜﻠﻴﺔ ﺍﻵﺩﺍﺏ، ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ
ﺩﺭﺍﺴﺔ ﺍﻟﺘﺄﺜﻴﺭ ﺍﻟﺒﻴﺌﻲ ﻟﻤﺼﻨﻊ ﺴﻜﺭ ﻜﻨﺎﻨﺔ، (: 8991)ﻋﺜﻤﺎﻥ، ﻋﺜﻤﺎﻥ ﺘﺎﺝ ﺍﻟﺩﻴﻥ  .7
، ﻗﺴﻡ ﺍﻟﻬﻨﺩﺴﺔ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ، (ﻏﻴﺭ ﻤﻨﺸﻭﺭﺓ)ﺭﺴﺎﻟﺔ ﻤﺎﺠﺴﺘﻴﺭ ﻓﻲ ﺍﻟﻬﻨﺩﺴﺔ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ 
 .ﻜﻠﻴﺔ ﺍﻟﻬﻨﺩﺴﺔ ﻭﺍﻟﻌﻤﺎﺭﺓ، ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ
ﻟﻨﻴل ﺍﻷﺒﻴﺽ ﻗﺩﻴﻤﺎﹰ ﻭﺤﺩﻴﺜﺎﹰ، ﺩﺍﺭ ﺍﻟﺼﺤﺎﻓﺔ ﻟﻠﻁﺒﺎﻋﺔ ﺍ(: 0891)ﻋﺎﻤﺭ، ﺍﻟﺘﺠﺎﻨﻲ  .8
 .ﻭﺍﻟﻨﺸﺭ، ﺍﻟﺨﺭﻁﻭﻡ
 
 
  
 

 



 



 
 

                
 
